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This assembly provides controlled heater- 
to-cathode positioning; eliminates heater 
shorts resulting from rupture of the 


Exclusive mounting makes the heater an 
integral part in the Teletron gun. 

In the DuMont Teletron, the heater “feet” are 
welded to stainless steel lugs which accurately 
position the heater on a ceramic disc. The result 
is a firmly welded, vertically aligned assembly 
which is inserted in the control grid cup and auto- 
matically positions the heater within the cathode. 
This eliminates critical, uncontrolled hand posi- 
tioning of the heater. Positive centering prevents 
chafing of the delicate heater coating and avoids 
heater-to-cathode shorts. 


Less open-heater failures 

Stronger connections obtained by welding the 
tungsten heater "feet" to the stainless steel lugs 
rather than directly to the nickel stem leads, 
greatly reduce open heater failures. 


heater coating, as shown below. 


Greater heater efficiency 

When the control grid is assembled, the distance 
between the top of the heater helix and the outer 
ridge of the ceramic disc controls the depth to 
which the helix is seated inside the cathode. 
Optimum-depth seating is thus predetermined, 
insuring maximum heater efficiency. 


Du Mont quality control of heater design 
and assembly builds longer, fuller, trouble- 
free life into every Teletron. 


“Trade Mark 


five аъ mabe. Du nowt the finest 


Cathode-ray Tube Division, ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N. J. 
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ADVANCE! Raise your earning power -learn 


RADIO-TELEVISION - ELECTRONICS 


GOOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 


There is a place for you in the great Radio-Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
~in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio-TV service, 
and other branches of the field. National Schools Master. 
Shop-Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 


EARN WHILE YOU LEARN 
Many National students pay for all or part of their train- 
ing with spare time earnings. We'll show you how you can 
do the same! Early in your training, you receive “Ѕраге- 
time Work" Lessons which will enable you to earn extra 
money servicing neighbors' and friends' Radio and Tele- 
vision receivers, appliances, etc. 


Signal Generator D Audio Oscillator 
ы 


National Schools Training is All-Embracing. 
National Schools prepares you for your choice of many 
job opportunities, Thousands of home, portable, and auto 
radios are being sold daily—more than ever before. Tele- 
vision is sweeping the country, too. Co-axial cables are 
now bringing Television to more cities, towns, and farms 
every day! National Schools’ complete training program 
qualifies you in all fields. Read this partial list of opportu- 
nities for trained technicians: 

Business of Your Own e Broadcasting 

Radio Manufacturing, Sales, Service « Telecasting 

Television Manufacturing, Sales, Service 

Laboratories: Installation, Maintenance of Electronic Equipment 

Electrolysis, Call Systems 

Garages: Auto Radio Sales, Service 

Sound Systems and Telephone Companies, Engineering Firms 

Theatre Sound Systems, Police Radio 

And scores of other good jobs in many related fields. 


TELEVISION TRAINING 
You get a complete 
series of up-to-the- 
minute lessons cov- 
ering all phases of re- 
pairing, servicing and 
construction. The same 
lessontexts used by resi- Б? 
E: students in our 


modern and complete Television broadeas! tudio , lab- 
oratories and cl 1 


T.R.F. Receiver Send foday for 


ШШ... ee ee t 


You also 
receive this 
Multitester 


perheterodyne Receiver 


LEARN BY DOING | 
Youreceiveand keep all the 
modern equipment shown ` 
above, including tubes and ` 
valuable, professional qual-. 
ity Multitester. No extra 
charges. 


FREE! RADIO-TV BOOK 
AND SAMPLE LESSON! 


National Schools’ new, 
і illustrated Book of Oppor- 
tunity in Radio-Television- 
Electronics, and an actual 
Sample Lesson.-No cost— 
no obligation. Use. the 
coupon now—we'll 
answer by return 
airmail. 


This 
course also 
offered in Span- 


ish and Portuguese 


APPROVED FOR 


VETE! 
AND O Both- 


NON-VETERANS | Resident and 


Home Study 
Check coupon below Courses Offered! 


NATIONAL SCHOOLS Д 


LOS ANGELES 37, CALIFORNIA • ESTABLISHED 1905 ЖА! 
IN CANADA: 193 E. HASTINGS STREET, VANCOUVER, B.C. » 


FIND OUT NOW—MAIL COUPON TODAY 


NATIONAL SCHOOLS, Dept. RG-93 
4000 South Figueroa Street 
Los Angeles 37, California 


Send FREE Radio-TV Electronics book and FREE sam- 
ple lesson. I understand no salesman will call on me. 
NAME. AGE 

ADDRESS. 
CITY. ZONE. STATE. 


Mail in envelope 
or paste on 
postal сата. 


1 О Check here if released from service less than 4 years ago. 
O Check here if interested in Resident Training at Los Angeles. 
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The future is in your hands! 


The signs are plain as to the future of the trained men in the electronics 
industry. It is a tremendous industry, and—at the present time there are more 
jobs than there are trained men to fill them. But—when there’s a choice between 
a trained and untrained applicant, the trained man will get the job. Your 
biggest problem is to decide on—and begin the best possible training program. 


CREI Home Study . . . 
The Quick Way to Get There. 


pm 


Since1927, CREI has given thousands 
of ambitious young men the technical 
knowledge that leads to more money and 
security. The time-tested CREI procedure 
can help you, too—if you really want to 
be helped. CREI lessons are prepared by 
experts in easy-to-understand form. There 
is a course of instruction geared to the 
field in which you want to specialize. You 
study at your convenience, at your rate of 
speed. Your CREI instructors guide you 
carefully through the material, and grade 
your written work personally (not by 
machine). 


Industry Recognizes 
CREI Training. 


CREI courses are prepared, and 
taught with an eye to the needs and de- 
mands of industry, so your CREI diploma 
can open many doors for you. Countless 
CREI graduates now enjoy important, 


good-paying positions with America’s 
most important companies. Many famous 
organizations have arranged CREI group 
training for their radio-electronics-tele- 
vision personnel. To name a few: All 
America Cables and Radio, Inc.; 
Canadian Aviation Electronics, Ltd.; 
Canadian Broadcasting Co rporation; 
Columbia Broadcasting System; Canadian 
Marconi Company; Hoffman Radio Cor- 
poration; Machlett:Laboratories; Glenn 
L. Martin Company; Magnavox Com- 
pany; Pan American Airways, Atlantic 
Division; Radio Corporation of America, 
RCA Victor Division; Technical Ap- 
pliance Corporation; Trans-Canada Air 
Lines; United Air Lines. Their choice for 
training of their own personnel is a good 
cue for your choice of a school. 


SS Benefits Felt 
Right Away. 


Almost immediately, you feel the 
benefits of CREI training. Your em- 
ployer, when informed of your step to- 
ward advancement (only at your request), 
is certain to take new interest in you and 
in your future. What you learn in CREI 
Home Study can start helping you do a 
better job immediately. 


MAIL COUPON TODAY 


MBROADCASTING 


TELEVISION 
B MANUFACTURING 
B COMMUNICATIONS 
B SERVICING 


B AERONAUTICAL 
ELECTRONICS 


CREI also offers 
Resident Instruction: 


at the same high technical level— 
day or night, in Washington, D. C. New 
classes start once a month. If this instruc- 
tion meets your requirements, check the 
coupon for Residence School catalog: 


INFORMATION FOR VETERANS 


If you were discharged after June 27, 1950—let the 
new G. I. Bill of Rights help you obtain resident 
instruction. Check the coupon for full information. 


Get this fact-packed booklet 
today. It's free. 


Called “Your Future in the New 
World of Electronics," this free illustrated 
booklet gives you the latest picture of, the 
growth and future of the gigantic elec- 
tronics world. It includes a complete out- 
line of the courses CREI offers (except 
Televisionand FM Servicing) together with 
all the facts you need to judge and com- 
pare. Take 2 minutes to send for this book- 
let right now. We'll promptly send your 
copy. The rest— your 5 

future—is up to you. 


CAPITOL RADIO 
ENGINEERING INSTITUTE 


An Accredited Technical Institute e Founded in 1927 


3224 16th Street, N.W. Washington 10, D.C. 


SEPTEMBER, 1953 


l CAPITOL RADIO ENGINEERING INSTITUTE 

l Dept. 149, 3224 16th St., N.W., Washington 10, D. C. 

1 Send booklet “Your Future in the New World of Electronics" and course. outline. 
CHECK E] TV, FM & Advanced AM Servicing C Aeronautical Radio Ld 

| FIELD oF JO Practical Radio Engineering Engineering’ [| 
GREATEST “ү 0 Broadcast Radio Engineering (АМ, FM, TV) I 

I INTEREST (O Practical Television Engineering ~ Я 
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New service tool... PCH-4 TV ATTENUATOR 


assures best reception in multi-station areas 


[ you're in the thick of all the new channel assign- 

ments, both VHF and UHF, you know what a job 
it is to install H-pads for proper attenuation. Ordinary 
"cut-and-try" methods take too much time and there's 
always danger of overloading. 


Even if you don’t have attenuation problems now 
— you will later on! That's why it’s smart to get the 
low-down on this brand-new Centralab TV Attenuator. 


"The switching arrangement makes it possible to atten- 
uate each station as much or as little as necessary de- 
pending on daily conditions such as weather or existing 
interference, and allows for proper attenuation to bal- 
ance two or more stations. It shows you the proper 
attenuation merely by turning a switch. You instantly 
match signal strength to requirements of receiver. Four 
different H-pads are mounted permanently to the at- 


tractive metal case. All you do is hook up to the 300- 
ohm antenna twin lead and turn dial to the H-pad 
that gives you the proper attenuation. Then unhook 
leads and install the proper H-pad. Checking and in- 
stallation takes only a few minutes. 


If customers want permanent selective attenuation 
installation, this handy unit makes the job easier. And 
it's another sale for you! 


Your Centralab distributor has these TV Attenuator 
Switches in stock for immediate delivery. Also ask him 
for a demonstration and complete data on dependable 
Centralab H-pads. 


Always use Centralab H-pads 
— you'll prevent overloading, 


eliminate tearing of image 
- . . improve both audio 


a ideo results. Available 
in 10, 20, 30 and 40 db. In- 
stall in series with 300-ohm 
antenna, 


ERY 


® 
A Division of Globe-Union Inc, 
922-1 East Keefe Ave. * Milwaukee 1, Wisconsin 
In Canada, Box 208, Ajax, Ontario 
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You use this 16 mm. Movie 
Projector and Films at HOME 


Thanks to this exclusive О.Т. home training 
aid, many important Television-Radio funda- 
mentals quickly become “movie clear." Now 
you can actually see electrons on the march 
and other “hidden actions"—a wonderful 
advantage that's almostlike having a teacher 
in your home. 


RIGHT: At Home 
You Build and 
Keep this 5-INCH 
Oscilloscope 


+. one of the most use- 

ful test units in the TV- 
Electronic field, and 
almost a “musi” for 
servicing TV sets. No 
need to buy a costly 
“scope when you 
graduate. This quality, 
commercial-type unit 
will serve you for years 
1o come 


LEFT: At Home You Build 
and Keep A Jewel- 
Bearing Multi-Meter 


.. en extremely handy meter. 
her with the Oscilloscope, 
elp you “earn while 
servicing in your 


MAIL THIS COUPON TODAY. 


GET THIS EXCITING 
PUBLICATION, 


IN TELEVISION 
RADIO ELECTRONICS 


DeFOREST'S TRAINING, INC., 
2533 N. ASHLAND AVENUE, 
CHICAGO 14, ILLINOIS RE-9-J 
1 would like your Opportunity Bulletin showing "89 Ways To Earn 
Money In Television-Radio-Electronics"; also, complete facts about 
the training opportunities made possible by your organization, 


Name. Age. 
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^ Easy-to-learn-from home MOVIES 
— help speed you toward a 


PROFITABLE, BRIGHT FUTURE IN 


REAL 
OPPORTUNITY 


FOR YOU! 


ELECTRONICS 


This great, billion dollar opportunity field now offers you a 
chance of a lifetime to get started toward a real job or your 
own profitable business. With the TV station limit now raised 
from over 100 to 2053, Television in the next several years 
will be headed for almost every community. Mail coupon 
today. See how you may prepare to cash in on one of the 
most active fields of our time. 


GET STARTED this Wonderfully Practical Way 


You don't have to know the first fhing about Television-Radio- 
Electronics at present. D.T.l. supplies you at home with (a) 
the knowledge, (b) practical experience and (с) employment 
service—EVERYTHING YOU NEED to help you get started in 
Television-Radio-Electronics. 


FIRST: You receive well-illustrated lessons. 
SECOND: You use visual. training movies—a great aid to 


helping you understand important basic points FASTER ... 
EASIER . . . BETTER. D.T.I., alone, brings you this wonderful 
visual training method at home—the same type the armed 
forces, colleges and industrial organizations are using with 
such remarkable results. 

THIRD: You get many shipments of parts for setting up your 
own Home Laboratory—working over 300 construction and 
test procedures for the practical experience you need. This 
includes building and keeping a 5-inch commercial-type Oscil- 
loscope, a jewel-bearing Multi-Meter, and a big 21-INCH TV- 


Set. D.T.l. also offers another home 


training, but without the TV Set. 
Build and keep this BIG DTI 


FOURTH: Upon completing your 
training, you can then get the fine 

engineered TV set—easily 
converted to U.H.F. 


help of D.T.l.'s effective Employ- 
ment Service— which has nation- 
wide contacts with many employers 
of trained Television-Radio-Elec- 
tronic men. 


If preferred, you can get all your 
training in D.T.l.'s thoroughly 
equipped electronic training labora- 
tories in Chicago. Get the complete 
story. We believe what we have 
for you will really surprise you: 
MAIL THE COUPON TODAY. 


ONE OF AMERICA'S FOREMOST TELEVISION 
TRAINING CENTERS” 


— Established 1931 — MILITARY SERVICE 


If subject to military service; 
the training information we 
have for you should prove very 
helpful. 


DEFOREST’S TRAINING, INC. 


AFFILIATED WITH 


DEVRY “/echaccal INSTITUTE 


CHICAGO 14, ILLINOIS 


Ultra-Hi and V 


i "Conical V-Beams" by 


E EAS SEENE 


OUTSTANBING BROADBAND LOW ANGLE, constant im- 
pedance arta 

A stacked "Gonical-V-Beam" array offers the perfect 
pattern with cohstant center impedance, one major in-line 
lobe with compaeted, low angle vertical lobe and elimin- 
ation of all spurioüs lobes, for outstanding long distance 
or local reception ‘Without snow, ghosts or reflections, 
with full video and аёдіо fidelity on any UHF channel. 
Designed with spline reflecto о chicken coop wire) 

for complete freedom from flutter, er and reflections. 

Factory assembled for *ease of mind" i ation. All 
aluminum construction—Nothing to rust! > 


* All Aluminum:Hurricane Design—with . 
spline reflector — No “Chicken Wire" 
Reflector | 


ind and Ice Loading for Lon- 
gevity and “Ease of Mind" Installations 


SNo ifte Rust! 


MODEL 750 UHF "BOW-TIE" 


ficiency—No Dead Spots 
ver 13 db (stacked) 


М TELREX 

-to-Back Ratio Over 25 db. f MODEL 

plicity of Installation Е В р 8X-TV 

!Séctionalized Design — Basic Units Inter- 

у ARRA > changeable for Single Bay, Stacked or Para- 3 д я 
E. ix Meters, 6 bolic Assembly ~ ОИЕ 
.— Meters, 1 ters and 20^ к to out-perform any antenna 
for Bulletins. or combination of cut-to- 


Call or write for catalogs today on the complete frequency antennas. When 
TELREX line — these is no obligation, of course. vsed with Duo Band splines 


it comprises the ultimate 


" CONICAL- V - BEAMS” from Channel 2 to 83. Un- 
ARE PRODUCED UNDER | атны есере RUD 
to 200 miles. 


um р 
M bua ASBURY PARK 9 
NEW JERSEY 


“CONICAL-V-BEAMS” y ca ie. 


Originators апа Manufacturers Gf ^ “CONICAL-V-BEAMS”” — E = insist o оп: Un Original 
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Which Do YouWant? | 


5 ve | 
| | To Get a Better Job 


1 can train you to pass your FCC License Exams 
in a minimum of time if you've had any practical 
radio experience — amateur, Army, Navy, radio 
servicing or other. My time-proven plan can help 
put you, too, on the road to success. 

Let me send you FREE the entire story 
Just fill out the coupon and mail it. 1 will send 
you, free of charge a сору of ‘How to Pass FCC 
License Exams," plus a sample FCC-type Exam, 
and the amazing new booklet, ‘‘Money Making 
FCC License information.” 
Edw. Н, Guilford 
Vice President 


a 
add technical train- бш y vi 
ing to your practical Happy Vacation 


and Travel 


experience and 


TELLS HOW 


Our Amazingly Effective JOR-FINDING SERVICE 
Helps CIRE Students Get Better Jobs 

We Guarantee Here is just one recent example of Job-Finding Results 
TO TRAIN AND COACH YOU AT HOME IN SPARE TIME Gets Five Job-Offers from Broadcast Stations 

and am 


“Your ‘Chief Е ^s Bulletin’ is a 
UNTIL YOU GET YOUR FCC LICENSE Your ‘Chief ulletin’ i 
the southern 

t ММТ.” 


obtaining employ 
class license. 
ГАХ ОТД Employers Make 5 ve Transmitter Engi 
z Your FCC Ticket is always recognized in 


obtained Ше 1 
arta, Tenn. 
JOB OFFERS Like These to Our : all radio fields as proof of your fechnical 
Graduates Every Month 


Letter from nationally-known Airlines, “We would also appreciate If you 
would place the following additional advertisement in your bulletin—Wanted 
—Superintendent of Communications............." Salary $666.66 per month. 


Letter from nationally-known Airlines, “We are contemplating placing 
..an Airline Ground Radio Engineer." Starting salary $385 per 


These are just a few examples of the job offers that come to our office periodi- 
cally. Some licensed radioman filled each of these jobs . . . It might have been 
youl 


HERE'S PROOF FCC LICENSES ARE OFTEN SECURED 
IN A FEW HOURS OF STUDY WITH OUR 
Coaching AT HOME in Spare Time 


“Name and Address License Lessons 
Worthy . 
Ova) Ме 


ord E. Vog! 
1016, Danii 


ame 
lls or letters 


Cleveland Institute of Radio Electronics ^ 
B , Desk RE-56, 4900 Euclid Bldg., Clevelond 3, Ohio 
! (Address to Desk No. to avoid delay) 


I want to know how I can get my 
nd m, FREE booklet, "Н 
cover exams for 


ci 
p 


Francis X. Foorc! 
38 Beucler Pl., 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 


Desk RE-56, 4900 Euclid Bidg., Cleveland 3, Ohio 
CARL E. SMITH, E.E., Consulting Engineer, Pres. 
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in Merit’s line 


but complete coverage 


where it counts! 


Keep inventory ata 
minimum, profits high with 
Merit’s designed - for - action 
line. Among the new, quick- 
turnover items recently added: 
flybacks 
replace- 


гу for Motorola 
’ ment, a new 
series of yokes and TV power 
transformers. Find Merit’s 
complete line listed in John 
Rider’s Tek-File and Howard 
Sam’s Counter Facts and 
Photo Facts—Tape Marked* 
to help you. 

And! Be sure to get 
Merit’s new, really complete 


Replacement Guide.; 
Forty pages of replace- d 
ment data and schematics, in- 
cluding IF-RF coils, an exclu- 
sive Merit feature. 


*originated by Merit 


MESES eet 


Coil & Transformer Corp. 
4425 North Clark Street, 
Chicago 40, Illinois 


THE RADIO MONTH 


THE FATHER OF RADIO, Lee de 
Forest, celebrated his 80th birthday 
August 26 at his home in Los Angeles. 

Dr. de Forest, active in spite of his 
years, still takes long hikes, though he 
no longer attempts the mountain climbs 
which formed part of earlier birthday 
observances (as reported in this maga- 
zine’s account of his 70th birthday, in 
the October, 1943, issue). 

Nor has de Forest the inventor been 


Allen B. Du Mont Laboratories, pre- 
sumably for such applications. 


FIFTEEN NEW TV STATIONS went 
on the air between our last report in 
this column, and July 11. Seven of these 
are v.h.f. stations: KCSJ-TV (5), Pue- 
blo, Colorado; KFXD-TV (6), Nampa, 
Idaho; KCMC-TV (6), Texarkana, 
Texas; KIDO (7), Boise, Idaho; KLAS- 
TV (8), Las Vegas, Nevada; KTXL- 


Dr. Lee de Forest. 


Painting by George Camarero, South American painter. This painting was com- 
missioned and is now owned by Hugo Gernsback. It was painted in 1952. 


inactive recently. To his more than 
200 patents—most of them in the field 
of electronies—he has added two more 
which were reported during the past 
year. Patent 2,594,740, taken out with 
Dr. Wm. A. Rhodes of Phoenix, Arizona, 
is for a light amplifier, a device to 
intensify radiation either visible or in- 
visible. It was described in RADIO- 
ELECTRONICS for October, 1952, on page 
114. Another patent, No. 2,617,875 
(RADIO-ELECTRONICS, February, 1953, 
page 100) is for a color-TV system 
which eliminates the large rotating 
wheel that has been a feature of certain 
color television setups. Though the de- 
velopment of three-color tubes may 
make this impractical for general TV 
broadeast reception, it is useful for 
closed-circuit medical and other color- 
TV systems where the wheel is still 
used. The patent has been purchased by 


TV (8), San Angelo, Texas; and KTVH 
(12), Hutchinson, Kansas. 

The new u.hf. stations аге: WTVE 
(24), Elmira, N. Ү.; WKOW-TV (27), 
Madison, Wisconsin; WNAO-TV (28), 
Raleigh, N. C.; KIMA-TV (29), Yakima, 
Wash.; WMTV (33), Madison, Wiscon- 
sin; WOSH-TV (48), Oshkosh, Wis- 
consin; WTVI (54), St. Louis, Mo.-Belle- 
ville, Ш.; and WISE-TV (62), Asheville, 
N. C. 

In addition, two older stations shifted 

to new channels. WBBM-TV, Chicago, 
moved from channel 4 to channel 2; 
and WTMJ-TV, Milwaukee moved from 
3 to 4. 
CBS APPROVED NTSC color at the 
NTSC meeting July 21. Columbia's Dr. 
Peter Goldmark himself seconded the 
motion asking FCC to adopt new color 
standards. FCC’s approval is expected 
to come about the end of 1953. 
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Ңеге comes — 


* Prepare now for the new Radio-TV -Electronics boom. 
Get in on VHF and UHF . . . aviation and 
mobile radio .. . color TV ... binaural sound! The 
International Correspondence Schools can help you! 


If you've ever thought about Radio or Television as a career... 
if you have the interest, but not the training . . . if you're waiting 
for a good time to start ... NOW'S THE TIME! 

No matter what your previous background, I.C.S. can help 
you. If Radio-TV servicing is your hobby, I. C.S. can make it your 
own profitable business. If you're interested in the new develop- 
ments in Electronics, I.C.S. can give you the basic courses of 
training you need. If you have the job but want faster progress, 
1. C.S. can qualify you for promotions and pay raises. 

1.C.S. training is success-proved training. Hundreds of I.C.S. 
graduates hold top jobs with top firms like R.C.A.,G.E., DUMONT, 
I.T.&T. Hundreds of others have high ratings in military and 
civil service. Still others have successful businesses of their own. 

With I.C.S., you get the rock-bottom basics and theory as well 
as the all-important bench practice and experimentation. You 
learn in your spare time—no interference with business or social 
life. You set your own pace—progress as rapidly as you wish. 


Free career guidance: Send today for the two free success books, the 
36-page “How to Succeed” and the informative catalog on the course you 
check below. No obligation. Just mark and mail the coupon. With so much 
at stake, you owe it to yourself to act—and act fast! 


CHECK THESE SEVEN 
FAMOUS 1. C. S. COURSES 
—ONE FOR YOU! 


PRACTICAL RADIO-TELEVISION 
ENGINEERING — Foundation course 
for radio-television career. Basic prin- 
EDIT n advanced training. Radio. BOX 2879-J, SCRANTON 9, PENNA. 
oun д a 
TELEVISION TECHNICIAN-To Without cost or obligation, send me "HOW to SUCCEED” and the booklet about the course BEFORE which | have marked X: 
PARALLEL ate ART O Heating CIVIL, STRUCTURAL С College Preparatory O Stationary Steam Engineering 
quality you for high-level technical posi- O Commercial Art О Steam Fitting O Mathematics О Stationary Fireman 
ions in television. Camera, studio, trans- D Magazine and Book D Air Conditioning Dane Ета CI Commercial RADIO, TELEVISION, 
miter techniques. Manufacture, sale [шапа C] Electrician О Structural Engineering E боой English COMMUNICATIONS 
deu Ec E Show Card and Sin Lettering С Business Adrnistration Sica rating ^ AND SHOS ERE duet 
low Card anc oh ettering C] Business Administration tructural Ога! tadio ration 
TELEVISION RECEIVER SERVIC- О Fashion Illustrating El Certified Public Accountant (О Highway Engi O Mechanical Engineering Radio Servicing -FM 
ING—Installation, servicing, con- AUTOMOTIVE E] Accounting E] Reading Blueprints O Industrial Engineering C Television 
version. Dealership. For the man who E Automobile, Mechanic O Bookkeeping О Concrete Construction CI Industr is О Electronics 
Knows Р БОЙ IOE anih wants Auto-Elec. Technician E Stenography and Typing C Sanitary E ing C] Foreman C Telephone Work 
train C] Auto Body Rebuilding O Secretarial DRAFTING CI Mechanical Drafting. RAILROAD 
t. and Refinishing Federal Tax DAR Drafting О Machine Design-Drating C Locomative ane 
M ines jusiness n chine actice йезе Locomotive 
[Г] RADIO & TELEVISION SERVICING AVIATION. В Personnel and Libor Relations Е Elec О Tool Design O Alr Brakes Г] Car Inspector 
sp Desigued to] start youlrepalring: ia- O Aeronautical Engineering Jr. C) Advertising C] Mechanical Drafting Ei Industrial instrumentation E Railroad, ‘Adminstration 
stalling and servicing radio and tele- D Aircraft Engine Mechanic О Retail Business Management Г] Structural Du О Machine Shop Inspection 
vision receivers soon alter starting the O Airplane Drafting C Managing Small Business С Sheet Metal Draftin C) Reading Blueprints B Texte Engineering 
course. BUILDING C Sales Management C Mine Surveying and Drafting D Toolmaking О Cotton Manufacture 
O Architecture 0 Salesmanship LECTRICAL О Gas—Electric Welding C] Rayon Manufacture 
[Г] RADIO & TELEVISION SERVICING О Arch. Drafting E] Traffic Management EI Bocirical Engineering В Heat Treatment. Metallurgy EI Wooten Manufacture 
WITH TRAINING EQUIPMENT— EI Building Contractor CHEMISTRY C] Electrician О Sheet Metal Work 
S on rh F О Estimating O Chemical Engineering 8 Electrical Maintenance ЕЕ Pattern Drafting Э Finishing ала Dyeing 
oe Ne eae г E Carpenter and Mill Work E Chemistry C Electrical Drafting Б Refrigeration О Textile Designing 
high-grade radio servicing equipment О Carpenter Foreman C] Analytical Chemistry О Electric Power and Light POWER 
and tools. О Reading Blueprints E] Petroleum Ма Саз ишш E B Combustion Engineering YEAR OF THE SIX 
use Planning п ant ing езе! lectric 
[Г] RADIO OPERATING COURSE— О Plumbing t E Plastics d О High School Subjects О Electric Light and Power MILLIONTH STUDENT 


Special course to help you pass the 
Government examination for operator's 
licenses. Code. TV. FM. Radioregulations. 


[Г] INDUSTRIAL ELECTRONICS— 


Name. Ae Home Addíéss e ы ыы 


Broad, solid background course devoted scu MOTEL Meats HH us 
to the electron tube and to its many Special tuition rates to members of the U. S. Armed Forces. Canadian residents send 
applications. Occupation. coupon to International Correspondence Schools Canadian, Ltd., Montreal, Canada. 
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Modol SP8-B Radax 
Super-Eight. Unusual 
bass balonce in 8-inch 
coaxial speaker. 
Response 35-13,000 cps 
:Е6 db. 15-20 watts. 
Imp: 8 ohms. 1 Ib. 

Alnico V magnet. 5Y2” 
depth behind mtg. panel, 
List Price... $47.50 
Audiophile Net.. $28.50 


Model SP12-B Radax 
Twelve. Full range 
12-inch coaxial 
speaker. Response 
35-13,000 cps +6 db. 
15-20 watts. Imp: 

8 ohms. 1 Ib. Alnico 

V magnet. 634" depth: 
behind mtg. panel. 


List Price... $49.50 
Audiophile Net. . $29.70 


Model SP12 Radax 
Super-Twelve. Amazing 
lows and highs in 12- 
inch coaxial speaker. 
Response 30-13,000 cps 
5 db. 25 watts, Imp: 
16 ohms. 3 Ib. Alnico 

V magnet. 7/2" depth 
behind mtg. panel, 

List Price. ..$95.00. 
Audiophile Net. . $57.00 


Model SP15 Radax 
Super-Fifteen. Fullest 
range and balance in 
5-inch coaxial speaker. 
Response 30-13,000 
cps. +5 db. 30 watts, 
Imp: 16 ohms. 5A Ib. 
Alnico V magnet, 

8%” depth behind 

mtg. panel. 

List Price...§130.00 
Audiophile Net..$78.00 


Enjoy the Range and the Realism 


New concepts by E-V create new values 
for you in the enjoyment of sound 
reproduction. Unique Radax principle 
and built-in mechanical crossover per- 
mit design of the low-frequency cone 
and high-frequency axial radiator for 
extended optimum bass and treble re- 
sponse. Heavier “pound-rated” mag- 
nets provide more driving power and 
generous distortion damping factors. 
These and other E-V quality features 
assure more listening pleasure. 


Hear them at your E-V Distributor 
or Write for FREE Hi-Fi Bulletins 


THE RADIO MONTH 


The new portable receiver as compared 


to a ladies’ diminutive wrist watch. 


"WORLD'S SMALLEST RADIO of 


the standard portable type was intro- 
duced recently by Emerson. It is known 
as the Pocket Radio, is 6 inches long, 
3% inches high, and 1% inches deep 
and weighs less than a pound. It is ac- 
tually a good fit for a shirt—if not a 
vest—pocket. Smaller radios have been 
made, but they have been special jobs, 
with earphones and trick outside 
antennas. 

The Pocket Radio is a standard port- 
able in every respect as judged by 
equipment, volume and wiring methods. 
It is variable-capacitor tuned, has an 
almost flat 215-inch speaker and stand- 
ard wiring. The ferriloop antenna, now 
practically universal on small portables, 
is'a flat bar inside the base of the 
handle. Circuit is superhet; four sub- 
miniature tubes. 

The method of removing the chassis 
is especially ingenious. It is held against 
the back of the cabinet by little tabs 
which are part of the chassis frame, 
and which slip under loops molded in 
the plastic cabinet. It is necessary only 
to slip the chassis an eighth of an inch 
to the side and lift it right out. 


THE FCC UPHOLDS HAMS' right 
to operate in the 21-те band even 
though such operation causes interfer- 
ence with certain television receivers. 
In response to complaints received from 
TV-set owners the Commission declared 
that interference from properly oper- 
ated amateur transmitters in this band 
is "due principally to characteristies 
in the design of the television receiv- 
ers," which can be cured in many cases 
“by simple and inexpensive means.” 
The FCC’s statement also called at- 
tention to the more than 300 TVI com- 
mittees made up of set owners, ama- 
teurs, and industry representatives who 
have already succeeded in solving in- 
terference problems in various parts of 
the country. 


"BOTTLE-CAP" SOFAR BOMB has 
been developed by the U.S. Navy for 
quickly locating ships in distress or 
aireraft forced down at sea in the 
eastern North Pacific area. The bomb, 
loaded with four pounds of TNT, is 
detonated under water automatically 
and sends out extremely powerful sound 
waves in all directions. These are 


Interior of the new minute receiver. 


picked up by hydrophones at several 
SOFAR (Sound Fixing And Ranging) 
stations in Hawaii and California. and 
a "fix" on the source of the explosion 
is obtained almost instantly by com- 
paring the bearings obtained at the 
various stations. 

The new bombs:ean be set to go off 
at any depth from 1,500 to 4,000 feet. 
The adjustment is made in 500-foot 
steps by removing caps like those used 
for sealing soft-drink bottles from the 
neck of the bomb. 


THE 1953 AUDIO FAIR in New York 
City, scheduled for October 14, 15, 16, 
and 17, is expected to attract more than 
20,000 visitors, by far the largest crowd 
to visit any similar exhibit. As an in- 
dieation of the growth of the audio 
industry and the high degree of public 
interest, the 1953 fair will occupy three 
floors of the Hotel New Yorker, in con- 
trast to two floors in 1951 and 1952, 
and will feature a record-breaking num- 
ber of exhibits by more than 100 man- 
ufacturers. E 

As in previous years, the Audio Fair 
will coincide with the annual conven- 
tion of the Audio Engineering Society. 
The fair will be open to everyone, free 
of charge. 


NEW RCA TRANSISTORS now os- 
cillate at frequencies as high as 425 mc, 
far beyond any types previously re- 
ported. Previous reports had indicated 
a high of 225 me. Experiments with 
these newly developed point-contact 
types were described by F. L. Hunter, 
RCA transistor engineer, at the joint 
IE.E.-A.LE.E. conference held in July 
at Pennsylvania State College. 

Work done by Mr. Hunter and B. N. 
Slade with both positive- and negative- 
type germanium shows that point- 
contact transistors made of the P-type 
are capable of reaching the highest 
frequencies in oscillator circuits», 


NINTH ANNUAL National. Electron- 
ies Conference will be held September 
28, 29 and 30, at the Hotel Sherman, 
Chicago, Ill. The technical program 
will comprise 99 papers, and there will 
be exhibits from 140 manufacturers. 

END 
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NEW HOME OF ALLIED RADIO 
ultra-modern facilities TO SERVE YOU BEST 


get your COM 
value-packed 7977777 


1954 npe 
ALLIED 


Industrial 
268-PAGE CATALOG 
The World's Largest Stocks 


e TV and Radio Parts 
e Test Instruments 
e High-Fidelity Equipment 
* Custom TV Chassis | You'll want the one complete Buying Guide to 
e AM, FM Tuners and Radios Everything in Electronics—268 pages packed 
e Recorders and Supplies И with the world’s largest selection of quality 
Ж equipment at lowest, money-saving prices. See all 
e P. A. Systems, Accessories the latest releases in custom TV chassis, 
e Amateur Station Gear i TV antennas and accessories; AM and FM tuners 
e Builders’ Kits, Supplies and radios; everything in High-Fidelity custom 
SEQUI t for Industr components; latest P.A. Systems and accessories; 
quipmenusoc USIEY, recorders and supplies; Amateur receivers, 
В ^ 1 transmitters and station gear; specialized industrial 
Fastest Service in electronic equipment; test instruments; builders’ 
A kits; huge listings of parts, tubes, tools, books 
Electronic Supply —your choice of the world's most complete stocks of 
SEM d E: y quality equipment. ALLIED gives you every 
buying advantage: speedy shipment, 
expert personal help, lowest prices, liberal terms, 
assured satisfaction. Get the 1954 ALLIED 
Catalog. Keep it handy—and save time and 
money. Send for your FREE copy today. 


Electronics - 


SAVE ON EVERYTHING 
IN ELECTRONICS 


SEND FOR THE LEADING [on - 
ELECTRONIC BUYING GUIDE | ALLIED RADIO 


World’s Largest Electronic Supply House 


~ | ALLIED RADIO CORP., Dept. 2-J- 
EASY-PAY TERMS TV and HI-FI SPECIALISTS CB ZH 


1 

! 100 N. Western Ave., Chicago 80, Illinois 
Use ALLIED'S liberal Easy To keep up with developments — ! 1 
Payment Plan—only 10% in High-Fidelity and TV, look | [1 Send FREE 268-Page 1954 ALLIED Catalog. i 
down, 12 months to pay—no to ALLIED. Count on us for all 1 H 
carrying charge if you pay in the latest releases and largest т Name. 1 
60 days. Available on Hi-Fi stocks of equipment in these 1 1 
апа P. A. units, recorders, TV important fields. If it's any- | Address H 
chassis, test instruments, thing in High-Fidelity or Tele- 1 1 
Amateur gear, etc. vision—we have it in stock! 1 H 

1 City Zone. State. 1 

L 4 
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АТОМЕ алалбай o 
fe 
N IC E G UY. e o with ai black eye 
If you understood what your 


RADIO AND TELEVISION SERVICE DEALER icient test equipme 


is up against, you'd buy him a steak for his eye rre dus sese They ай 


s that are bonded 


waits, WAGER DOLLARS to dou 
apprehension — (сей 
your hard-earned 
fession by the 
into the specta 


TV-Radio Service Dealer with 
* you out of an unfair portion of 
vice proe 


Guarantee all Radio and Television repair work for 90 days 
2, Use only parts of recognized quality. 


3. Charge not more than list price for parts installed: 
4. Test customer? tubes as accurately as possible,” 


5. Keep labor charges at a reasonable level. 


and Radio S ‘ech roughly trustwortl 
amen doing a magnificent job of keeping расе with а rapidly expanding new 
industry. 


Aid we know what we're talking, abou 


TV — the Raythe ‘Manufacturing C 
largest surety compan 


6, Perform only such work as is necessary. 


7. Maintain proper equipment for 


1 repair Work. 5 
way lack before 8. Maintain the highest quality service. 
through several of ‘Whatever the make «d model of y radio or television 
^ с repair work ‘of Radio and service we'd like to suggest you call a Ray 
Tele se Dealers. More for his seal. It's the symbol of a 
issued to service dealers all over thé integrity are above reproach. W 
ified Bonded dealers have handled me't ve 
ider this amazing record a marvelous. 
hese selected service dealerse 
«untra, 


next time yon need 
vic Technician, Loo 
doing business, and 


Excellence in Eleckvonics 1 „Бок TECHNICIANS 
RAYTHION MANUFACTURING COMPANY, RECEIVING TUTE omision 
WON © €MKAGO =S АП e LOS ANGILS 


Амр 103% 


MATTER wamuracrones тїгїн ANO RADIO TURES, WORST AND ком том, TELEVISION AND RADIO SETS, CRA ruooucts, лтигумү FQUIPMINT, истим COASTS: шистюм? 
ATM TEN, LECTIONI DUPLICATORS, INDUSTRIAL EQUIPMENT AnD ont MACHINE TOOLS AND ELECTRONIC TUBES, SONAT, MADAR AND COMMUNICATIONS EQUIPMENT FOR TH 


Raytheon Is Telling Your Side of the Story to over 


25,000,000 Readers of 


I September 21st issue of LIFE will carry the 

above, tiling your aide of the Radio-TV Service 
5 of t! io- vi 

story to LIFE'S vast Altace Weel’ RUNE 


advertisement to help you 
comhar the unjust attacks 
that have been made on 


your profession and to gi 
: c give the publi 
разне ce ae БООЧ ОР ae е doing. 
ing "thank you” c 
озу to, Raytheon Radio and ӨЛ Д7) 
ure you their quality and performance 


will continue to 
2 е to me m é 
requirements. - et your most exacting 


our 


RAYTHEON MANUFACTURING COMPANY 


RAYTHEON MAKES ALL THESE: 


RADIO-ELECTRONICS 


START ON THE ROAD TO SUCCESS 
Study the RCA 


TV Servicing Course 
in your spare time 


Åre YOU SATISFIED with the position you now hold? Do you feel 
you're worth more money? Are you pleased with yourself, your 
work, your associates . . . and your future? What does the next 
year hold for you . . . and the year after that? 

Are you content merely to plod along through the best years of 
your life . . . or do you want to get into more pleasant work... 
hold a well-paid job . . . perhaps establish your own business? 


If you are looking for a REAL opportunity . . . If you want to 
Grow with a GROWING INDUSTRY . . . If you want to grasp the 
success that should be yours, then we say to you, study TV Servicing. 


Everyone knows that Television is the fastest growing industry 
today. Opportunities are going begging for men who have the 
training and ability to grasp them. Now is the time to start on the 
road to success in TV Servicing. 


Study at Home in your spare time 


The RCA Institutes Home Study Course in TV Servicing is easy 
to learn. You progress rapidly, step by step, as you learn the 
procedure of servicing and trouble-shooting TV receivers and in- 
stalling TV antennas. Hundreds of pictures and diagrams help you 
understand the how-it-works information and the how-to-do-it 
techniques. 


A Service of Radio Corporation of America 


The RCA Institutes TV Servicing course was written and planned 
by instructors with years of specialized experience in training men. 
You get up-to-the-minute information, too, because you study 
right at the source of the latest developments in Television. Your 
lessons are carefully examined and accurately graded by competent 
teachers who are interested in helping YOU to succeed. 


RCA Institutes is licensed by the University of the State of 
New York . . . an affiliate member of the American Society for 
Engineering Education . . . approved by leading Radio-Television 
Service Organizations. 


It costs so little to gain so much 


RCA Institutes makes it easy for you to take advantage of the. 
big opportunities in TV Servicing. The cost of the TV Servicing 
Home Study Course has been cut to a minimum. You pay for the 
course on a pay-as-you-learn unit lesson basis. No other home 
study course in TV Servicing offers so much for so little cost to you, 


SEND FOR FREE BOOKLET. Mail the coupon— 


today. Get complete information on the INS E 
* * lay. С lete inf i he RCA INSTITUTES 
E М = Home Study Course in Television Servicing. Booklet gives 

RCA Institutes conducts a resident school in New you a general outline of the course by units. See how this 
York City offering di and evening courses in practical home study course trains you quick! йу. 
Radio and TV Servicing, Radio Code and Radio Mail coupon in enyelope or paste on postal card. 
Operating, Radio Broadcasting, Advanced Tech- 
nology. Write for free catalog on resident courses, 

а | MAIL COUPON NOW! 


RCA INSTITUTES, INC., Home Study Dept. RE-953 
350 West Fourth Street, New York 14, N. Y. 


Without obligation on my part, please send me copy of booklet “КСА INSTITUTES 
Home Study Course in TELEVISION SERVICING.” (No salesman will call.) 


® 
Мате - 
RCA INSTITUTES, INC. us Ge 
A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. City. Zone. State. 


3 New Electrical Advances! 


pein ebeve tuned reference dipole 


Terrific. gain! 


BOW-FLECTOR 


model no. 408 


The highest gain Bow and Screen 
antenna ever developed — single or 
stacked! 


Enlarged Reflecting Screen. 53% 
more reflecting area — higher, flat- 
ter gain level. 


Full-Wave Spacing of stacked an: 


tennas. Provides highest stacking 


gain ever, obtained. in: ad antenna 


Mechanical of this type. 


Features 2-Stage Stacking Transformers 


for broad-band impedance match. 


понет мез. 


Horizontal Polar Patterns 
(Relative Voltage) 
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Great New 
Channel: Master 
Products 
for Foll 
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CEC RETO ИЕГИ pases Du ШИ 
TNI eI DL HOME 


€ Deep-embossed ; | А И 
"^tigidized" aluminum Delivers high stacking gain over 


dipoles. entire UHF band. 


@ Snap-in assembly. 


No U-Bolts. 
@ High-impact 2 Only | 
molded insulator. 20 seconds 


to install! 


Just snap Bow into 
Screen, then fasten entire 
assembly to mast with 
befween antenna terminals. Channel Master's exclusive 
"SPEED-NUTS." The 

antenna cannot move, 

twist, flutter, or vibrate! 

: The light-weight Bow 
ЙБ. Flector is the most rugged, 
: fastest-installing 
antenna of its type. 


"Free-Space" terminals | that 
prevent picture dim-out caused by the 
accumulation of dirt, ice or rainwater 


o 100 210 
Ch.83 


LM 
CHANNEL MASTER CORP. € Ask your Channel Master distributor for com« 
UTER Y LELE, Bey, | Dh plete technical literature. 


CHANNEL MASTER'S 
all-new 


г STRATO-MATIC _. 


TELES: OPIN 


Great New 
Channel Master 
Products 
For Fall! 


n ‘automatic, removable locking device that actu- 
ally acts as your “third hand,” holds mast sections up 
when you let go! The Third Hand converts each guy 
ring, in turn, into a “safety lock." This permits you to 
raise sections freely, using only one hand. Апа... 


sections cannot slide down when you let go. 


Automatic Mast Extension 


he Step- Up. Key, inserted through the bottom of the 

{ mast tubing, “automatically extends each mast ‘section 

6i inches. Mast sections are kept partially extendéd even. 

after ‘mast is placed in vertical position — without using 
“Һа Като бт locking bolts! 


і 


Safety Rings prevent sec- Step-Up Key automatically 
PT. tions from pulling out of s UEM high 
h ы rovide easy 
16-Gauge Masting ." 18-Gauge Masting each other. Notches in sec REEL КЕСЕ СЫН 
| tions engage bolt — no don't have to pull up next 
HOT-DIP | ZINC 15 HEAVY ZINC twisting. section fo inser! bolt! 
GALVANIZED | ` SELF-HEALING! | ELECTRO-PLATING 
permanent | When the protec- | Heavy layer of Model No. Sections | Lengths Weights 
type of mast corr tive zine coating is bright zinc, exceed- 16-Gouge 18-Gouge l6-Gauge .18-Gauge 
sion protection avail- scratched or broken, ing Army-Navy speci- TES 1820 ATE 707 161b. 13 ib. 
able today. Secti the surrounding zinc fications, provid, 1630 1830 A, B, C 30" 26 Ib. 22 Ib. 
ere immersed actually goes to work ive 140 1850 |AB CD 40 38 ib. 331b, 
p d ta "heal". tlie. Mound, tection ag 1650 A,B,C,D, . 


the base 


RADIO BUSINESS 


BAROMETER of the PARTS INDUSTRY: 


During July, 90 of the leading 400 manufacturers of Radio- 
Television-Eleetronie parts and equipment made changes in their lines. 
There was an increase in “change activity" as compared to June. 


In priee revisions by the number of manufacturers and products affected, 
the following summary illustrates the comparative trend for the months of 


TUNG-SOL makes 


Lamps, 
i-Glass Sealed Beam 
А Miniature Lamps, 
Signal nanen, | 
Picture Tubes, Radio, TY, 
Special Purpose Electron Tubes, 
Semiconductor Products. 


TUNG-SOL ELECTRIC INC. 
Newark 4, New Jersey. 
Sales Offices: Atlanta, Chicogo, Colum- 


;,bus, Culver City (Los Angeles), Dallas, 
г Denver, Detroit, Newark, ‘Seattle | 


June and July. 


| No. of Manufacturers 
| 
| 


| No. of Products 


June July June | July. 
Increased prices 36 25 Increased prices 1,112 783 
Decreased prices 24 2 Decreased prices 96 | т 


For a summary of the most active product categories, see the following table: 


Increased Decreased New Discontinued 
Prices Prices Products Products. 
Product Group = = 
No. of | No. of || No. of | No. of || №. of | No. of | No. of | No. of 
Mfrs. | Products|| Mfrs. | Products|| Mfrs. | Products|! Mfrs. | Products 
Antennas & Access. 6 28* 8 50* 18 153* 10 68** 
Capacitors 0 0 H 443* 1 228* 0- 
Controls & Resistors 0 o** 0 0 1 116* 0 
Sound & Audio Prod.| 12 163** 4 19** 33 231** 19 63** 
Test Equipment 0 0** 1 Lee 6 8** 2 8* 
Transformers 2 24I** 1 170* 3 134* 3 77* 
Tubes 4 719% 5 17** 7 47** 5 14** 
Wire & Cable 1 280* 1 86* 2 64* 2 T** 
* Increase over June * Increase over June 7 
** Decrease from June ** Decrease from June. 
Comment: For the second month in succession, more manufacturers have reported product! 


changes. 


changes than for any other previous month. "The most active product classification continues 
to be the Sound and Audio Products group, 


with a total of 44 manufacturers reporting 


This data is prepared by the staff of United Catalog Publishers, Inc., 110 Lafayette Street; New 
York, publishers of Radio's Master, the Official Buying Guide of the Parts Industry: 


Merchandising and Promotion 


Sylvania Electric Products, Inc., is 
offering a new TNT (Tube ’N Tool) 
Chest to TV-radio service technicians 
in a promotional campaign running 
from August 1 through November 15. 
In another promotion, the Sylvania 
Radio Tube and Electronics Division 


is conducting a co-operative campaign 
for distributors, consisting of six mail- 
ings aimed at general users, manu- 
facturers, and small industries. 

Raytheon Manufacturing Co., Wal- 
tham, Mass., conducted another in its 
“How to Interpret What You See in 
UHF" lectures for service technicians 
in Boston recently in co-operation with 
local Raytheon distributors. William 
Ashby of Raytheon's lecture staff was 
the principal speaker. 

Channel Master Corp. Ellenville, 

. Y. has made available to distribu- 
tors a four-color counter display mer- 


сс sre | 


chandiser for its interaction filters. The 


THOSE SEPARATE ANTENNAS 
TOGETHER 


CHANNEL MASTER 


three units, the Tenna-Tie for v.h.f., 
and the Tviple-Tie and Ultra-Tie for 
both v.h.f. and u.h.f. are mounted right 
on the card. " 

Radelco Manufacturing Co., Cleve- 
land, is offering an automotive antenna 
floor displayer with the purchase of. its 
DB-40 ‘assortment of Radelco auto 
antennas. SH 

Duotone Co., Inc., Keyport, N. J., is 
offering an inspection kit including’ a 
microscope and a tool for replacing 
phono needles, in a special purchase 
deal. 

JFD Manufacturing Co., Inc., Brook- 
lyn, N. Y., launched a two-pronged 
promotional campaign designed to sell 

(CONTINUED ON PAGE 22) А 
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J. E. SMITH 
President 
National Radio 
Institute. 
Washington, D. C. 
40 years of success "d 
training men at 
home in spare time. 


Nothing takes the place of PRAC- v 
TICAL EXPERIENCE. That's wh 
NRI training is based on LEARN- 


As part of my Communications 
Course I send you kits of parts to 
build the low-power Broadcasting 


Transmitter shown at the left. ING BY DOING. You use parts I 
You use it to get practical experi- furnish to build many circuits com- | 
ence putting a station "on the air," mon to Radio and Television. With ^ ; 


performing procedures demanded my Servicing Course you build a 


of Broadcasting Station Operators. 
An FCC Commercial Operator's 
License can be your ticket to a 
better job and a bright future; 
my Communications Course gives 
you the training you need to get 
your license. Mail card below and 
see in my book other valuable 


modern Radio (shown at right). You 
build a Multitester which you use to 
help fix sets while training.: Many 
students make $10, $15 a week extra 
fixing sets in spare time starting a 
few months after enrolling. All 
equipment is yours to keep. Card 
below will EHE showing other 
i 5 


equipment you build. equipment you 


AVAILABLETO 


VETERANS 


UNDER G.I. BILL 


Good Jobs, Good Pay, Success 
in Radio-TV! SEE OTHER SIDE 
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CUT OUT AND MAIL THIS CARD NOW 


This card entitles you to Actual Lesson on ESSEN 
shows how you learn Radio-Television at home. You'll 
also receive my 64-Page Book, "How to Be a Success 
in Radio-Television.” Mail card now! 


Television is Growing Fast 
Making New Jobs, Prosperity 


More than 25 million homes now have Television sets 
and thousands more are being sold every week. Well 
trained men are needed to make, install, service TV sets. 
About 200 television stations on the air with hundreds 
more being built. Think of the good job opportunities 
here for qualified technicians, operators, etc. If you're 
looking for opportunity get started now learning Radio- 
Television at home in spare time. Cut out and mail 
postage free card. J. E. Smith, President, National Radio 
nstitute, Washington, D. C. OUR 40TH YEAR. 


NO STAMP NEEDED! WE PAY POSTAGE 


Mr. J. E. SMITH, President, 
National Radio Institute, Washington 9, D.C. 


Mail me Lesson and Book, "How to Be a Success in Radio- 
Television.” (No Salesman will call. Please write plainly.) 


NAME So а psp VERTS E AGE.... 
ADDRESS. «mm ae ЛАЛА А УО EET 
(еи ЗЕН race) Orme ЕК he SD ZONE....STATE....-5... 


МЕТО ae ee 


BCDEFGHI 


Get a Better Job—Be Ready for a Brighter 
Future in America’s Fast Growing Industry 


we PLUS SE Porat, is the PER- 
FECT COMBINATION for job security, 
good pay, advancement. When times are 
‘ood, the trained man makes the BETTER 

AY, GETS PROMOTED. When jobs are 
scarce, the trained man enjoys GREATER 
SECURITY. NRI training can help assure 
you and your family more of the better 
things of life. 

Radio-Television is today's opportunity 
field. Even without Television, Radio is 
bigger than ever before. Over 3,000 Radio 
Broadcasting Stations on the air; more than 
115 million home and Automobile Radios 
are in use. Then add Television. Television 
Broadcast Stations extend from coast to 
coast now with over 25 million Television 
sets already in use. There are channels for 
1,800 more Television Stations. Use of 


NRI Training Leads 
to Jobs Like These 


BROADCASTING 
Chief кестир 


GOVERNMENT RADIO 
Operator in Army, 
Navy, Marine С 


Coast Guard 
Forestry Service 
ei Dispatcher 
Operator Airways Radio. 
SERVICING Биир 
Home and Ашо AVIATION RADIO 
Radios 


Plane Radio Operator 
Transmitter Technician 
Receiver Technician 
Airport Transmitter 


E 
FM Radios 


perator 
КАО PEANTS TELEVISION 
ign Assistant 
Transmitter Dosign Pick-up Operator 
Technician Voice Transmitter 
Service Manager 


Sah Remote Control 


Servicoman 
Research Assistant Operator 
Service and 
SHIP AND HARBOR — Maintenance 
RADIO Technician 
Chief Operator 
tant Operator POLICE RADIO 


Radiotelep| 


Transmitter Op: 
Operator 


Receiver Service: 


tor 


BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed In The United States 


POSTAGE: WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 
16th and U Sts.,N.W. 
Washington 9, D. C. 


Aviation and Police Radio, Micro-Wave 
Relay, Two-way Radio communication for 
buses, taxis, trucks, etc. is expanding. New 
uses for Radio-Television principles coming 
in Industry, Government, Communications 
and Homes. 
FEST 
My Training is Up-to-Date 
You Learn by Practicing 

Get the benefit of my 40 years experience 
training men. My well-illustrated lessons 
give you the basic principles you must have 
to assure continued success. Skillfully de- 
veloped kits of parts I furnish "bring to 
life" the principles you learn from my les- 
sons. Read more about equipment you get 
on other side of this page. 

.Naturally, my training includes Tele- 
vision. I have, over the years, added more 
and more Television information to my 
courses. The equipment I furnish students 

ives experience on circuits common to 

OTH Radio and Television. 


Find Out About the Tested 


Way to Better Pay 

Read at the right how just a few of my 
students made out who acted to get the 
better things of life. Read how NRI stu- 
dents earn $10, $15 a week extra fixing 
Radios in spare time starting soon after 
enrolling. Read how my graduates start 
their own businesses. Then take the next 
step—mail card below. 

ou take absolutely no risk. I even pay 
posta ges I want to put an Actual Lesson in 
your hands to prove NRI home training is 
practical, thorough. I want you to see my 
54-раве book, "Ноу to Ве a Success іп 
Radio-Television” because 


a month. Many graduates make more than 
the total cost of my training in two weeks. 
Mailing postage free card can be an im- 

ortant step in making your future success- 
ful. J. E. Smith, President, National Radio 
INS Washington 9, D. C. OUR 40TH 


FIRST CLASS 
Permit No. 20-R 


(Sec. 34.9, P.L.& R.) 
Washington, D.C. 


J. E. Smith, President 
National Radio Institute 

The men whose messages are published 
below were not born successful. Not so 
long ago they were doing exactly as you 
are now...reading my ad! They decided „ 
they should KNOW MORE .. . so they = 
could EARN MORE . . . so they асі 

Mail card below now. 1 


I TRAINED THESE МЕН 


Handicapped $10 a Weok 
but Successful In Spare Time 
"Lam now Chlef Engl- “Before finishing, T 
> neer at WHAW. My 4 earned as much as $10 
left hand is off at the f^ a week in Radio servic- 
wrist. A man can do ing, in my spare time, I 
if he wants to." R, J. | recommend NRI". 8. 
Balley, Weston, W. Vit. > Á J, Petruft, Miami, Fla. 


Control Operator, Has Own 
Radio-Television Shop 


Station WEAN 
"I recelved my license | “Doing Radio and 
а d Worked. Оп инн. Television servicing full 
a Now with WEAN ax ime. Have my own 
control operator. RI shop. I owe my success 
"X jj Sourse tx complete.” R. to NRI.” Curtis Stath, 
2 Arnold, Rumford, R, I; Fort Madison, Iowa. 
Has Growing Got First Job 
Business Thru NRI 
. "Am becoming expert ' “My first Job was with 
ae Teletrician as well ля > ^ KDLR. Now Chief 
ù Radiotrician, Without 4 Engr, of Radio Equip- 
your course this would — —— ment for Police and 
À hs, Impossible. P. Fire Dept.” T. Norton, 
E Brogan, Loulavilie, Ky. Hamilton, Ohio. 


Find Out What RADIO-TV Offers You 


Start Soon to Make ‘10, 
$15 a Week Extra Fixing Sets 


Keep your job while training. Ps a T 
Many NRI students make $10, 
$15 and more a week extra fixing 
neighbors' Radios in spare time 
starting a few months after en- 
rolling. I start sending you 
special booklets that show you 
how to fix sets the day you en- 
roll. The multitester you build 
with parts I furnish helps dis- 
cover and correct troubles. 


Do You Want Your Own Business? 


Many NRI trained men start 
their own successful Radio-Tele- 
vision sales and service business 
with capitalearned fixing Radios 
in spare time. My book tells how 

ou can be your own boss. Joe 

ravers, a graduate of mine, in 
Asbury Park, N.J., writes; "I've 
come a long way in Radio and 
"Television since graduating. 
Have my own business on 
Main Street.” 


A new line of High-Fidelity 
Reproduction Equipment for 
Volume Sales...Record Profits! 


ERE’S THE LINE of high-fidelity reproduction equipment that will 

bring customers to you! It offers the ideal answer to the grow- 
ing demand for matched units in home sound systems. For the first 
time quality voice and music reception is available to every family... 
at prices they can afford! 


The General Electric Variable Reluctance Cartridge started this 
business of high-fidelity. Today’s G-E announcement of a new line 
of reproduction equipment completes the home sound picture. Your 
customers get the dual advantage of purchasing individual compo- 
nents or the complete ensemble for a home decorator installation. 

Whether you sell or install high-fidelity sound equipment you'll 
want to have these units on hand. Be ready for the tremendous market 
they'll create...order today! Call the local General Electric distrib- 
utor or write today to: General Electric Company, Section 4593 
Electronics Park, Syracuse, New York. 


: You can pul you confidence 222. vr TE iS, 
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G-E DUAL COAXIAL SPEAKER 
Model A1-400 


New approach to coaxial speaker de- 
sign—high sensitivity at low cost. Ex- 
ceptional balance between speakers 
with G-E baffle plate development. 
Revolutionary Tweeter Heart...a 
wavefront shaping plug... provides 
smooth tweeter response. 


G-E PREAMPLIFIER-CONTROL UNIT 
Model A1-200 


Combines functions of equalized pre- 
amplifier plus adjustable record com- 
pensation, program input selection, 
tone controls and volume control. 
Matching unit for the “Custom Music” 
amplifier. Self-powered for use with 
any installation, 


Model A1-300 


The G-E A1-300 is a medium power, 
compact amplifier designed to provide 
needed speaker power. An essential 
element in the new General Electric 
“Custom Music" Ensemble. It will 
deliver high-fidelity performance at 
very low cost. 


G-E DELUXE TONE ARMS 

Model А1-500 (12”) Model A1-501 (16^) 
For home or broadcast station use. 
Compatible with the exceptional qual- 
ity of G-E cartridges. Calibrated stylus 
pressure adjustment...1 gram to 10 
grams. They were developed to im- 
prove record reproduction in any home 
or broadcast studio installation. 


G-E SPEAKER ENCLOSURE 

Model A1-406 (6 cu. ft.) 
Attractive corner or wall cabinet in 
hand-rubbed blond or mahogany ve- 
neers. "Distributed port" design offers 
tone realism from 40 to 15,000 cycles. 
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FACTS YOU 
SHOULD KNOW 
ABOUT UHF | 
CONVERTERS 


Many converters on the market to- 
day are unsatisfactory in fringe and 
shadow areas where signal strength 
is low. Before you install a UHF 
converter in these areas you should 
know these facts: 


Signal power loss in the preselector 
seriously affects picture quality. 
Most UHF converters use sliding- 
contact shorted line tuners in the 
preselector with a fixed power loss 
of 6 db. The Turner converter uses 
High Q coaxial cavity tuners with. 
no sliding contacts. Signal power 
loss is cut to 3 db. The resulting low 
noise figure keeps picture quality 
high. 


Oscillator radiation often causes dis- 
turbing interference with neighbor- 
ing sets. In the Turner converter the 
oscillator tube socket and all asso- 
ciated circuits are inside the coaxial 
cavity, self-shielded. Removable cov- 
ers provide a second shield against 
radiation. 


High amplifier noise figure can fur- 
ther damage picture quality. The 
Turner converter uses a special 
broadband amplifier with Cascode 
circuit. It retains the preselector 
signal savings without appreciably 
increasing the noise figure. The 
Turner amplifier noise figure is 
only 4 db. 


Whether you're selling converters 
for installations in shadow or fringe 
areas or putting one in your own 
home, remember . . . the Turner 
converter often means the difference 
between good reception and bad. 


EXCLUSIVE TURNER FEATURES 
Higher sensitivity 

Extremely low noise figure 
Exceptional frequency stability 
Double shielding 

Hi-Q silver plated coaxial cavities 
No sliding contacts 


OTHER MAJOR TURNER FEATURES 


Continuous single-knob tuning. lllumi- 
nated slide-rule dial. Smaller size: 


B'"x6"x6". Use with UHF or combin 
tion antennas. Self powered, uses chai 
nels 5 or 6. Complete installation 
structions for 110-120 volts 50-60 cy- 
cles AC. Schematic included. 


Aum 


List 
price 
$49.50 


In VHF fringe and shadow 
areas, the Turner Booster is 
a superior регѓогтег,. too. 


tHe TURNER company 


933 17th St, N.E., Cedar Rapids, Iowa 
Export: Ad Auriema, Inc., 
89 Broad St, New York 4, N. Y. 


Canada: Canadian Marconi Co., 
Toronto, Ont. & Branches 


RADIO BUSINESS 


JFD Tele-plex set couplers as well 
as additional TV sets in the home. The 
campaign is highlighted by a four-color, 
three-dimensional display for window 
or counter. Pamphlets for direct mail 
or point of sale are also included. 

Radiart Corp., Cleveland, designed a 
new point-of-sale display for its CDR 
rotor which permits the customer to 
operate the rotor. 


Webster Electric Co., Sound Sales 
Division, Racine, Wis., is offering parts 
distributors a cartridge dispenser which 


will hold 50 crystal cartridges. A re- 
placement chart is included with each 
dispenser. END 


new FEATURES mak 
PHOTOFACT 


more useful than ever 


for faster, more profitable servicing 


Alignment Frequencies 


ety on photos adjacent to | 
adjustment number—to speed 


ü vp adjustment, 


E] 


Voltages on Schematics 


to help speed voltage analysis 
for quick location of trouble. 


Waveforms on Schematics 
reproduced right on the diagram 
at vital points for rapid analysis 
by ‘scope. 


Series Filament Schematic 


for quick reference when receiver 
employs series or series-parallel 
- combination filament string. 


Blank Pin or Locating Key 
shown on each tube in placement 
chart (top view) to aid in substi- 
tuting and replacing tubes 
without chassis removal. | 


* Tube types on chassis top photo views 
* Tube failure check chart in TV Folders 
* Fuse location on tube placement chart 
* TV Trouble-Shooting Aids Chart 

* Tips on TV servicing in the field 

* Color code on transformer lead 


NOW! GET THE PROOF FOR YOURSELF! 


We'll send you a Free Photofact 
| FREE | Folder on any receiver covered 

in Sets No. 101 and following 
Learn for yourself—at our expense—how 
PHOTOFACT pays for itself by earning bigger 
profits for you! Select any Folder appearing 
in PHOTOFACT Sets Nos. 101 and following, 
from the PF Index. (If you haven't a copy, 
see your distributor. When you write for 
your Free Folder, be sure to state Photofact 
Set and Folder Number as shown in the 
Index (offer limited to Folders in sets subse- 
quent to No. 101). Get your Free Folder now. 
Examine, use, compare—see why PHOTOFACT 
belongs in your shop! 


HOWARD W. SAMS & CO,, INC. 
2205 E. 46th St, Indianapolis 5, Ind. 


HOWARD W. SAMS & CO., INC. 


RADIO-ELECTRONICS 
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No matter where you live v ET E RAN S! 
or what you are doing now... CIVILIANS! 


Thousands of new jobs in TV are opening up In 
every state as new stations go on the alr. You 
too can take your place in America's booming 
TELEVISION and Electronics industry пјоу 
the success and happiness you always wanted 
out of life! Now...prepare for a life-time 
career 25 a trained TV TECHNICIAN, often withii 
months . ing the same successful 
L. C. Lane, B.S., M.A. n-by-doing" home study 


t: Radio- methods that have helped 
hundreds of men with 
NO PREVIOUS 
TRAINING! 


EARN MORE! 


0 I give you ALL the equipment and 
training you need to prepare for the 


BETTER PAY jobs in TV. While train- 
ing, many of fe studens make $25.00 MY SCHOOLS FULLY APPROVED TO (2 


a week repairing Radio-TV sets in their TRAIN VETERANS UNDER NEW G.I. BILL! <44 
spare time... start their own profitable If discharged after June 27, 1950— 8 


service business. 
MORE EQUIPMENT! CHECK COUPON BELOW! Also approved 


and keep this professional GIANT for RESIDENT TRAINING in New York a 

SCREEN TV RECEIVER complete with big City . . . qualifies you.for full subsistence © 

picture tube (designed and engineered to take 3 
allowance up to $160 per month. 


any size up to 21-inch). Also all units illustrated. 
MAIL COUPON TODAY! 


plus additional equipment! Everything supplied 
mY 4 FREE AIDS SHOW YOU x; 


complete with all tubes. 
HOW AND WHERE TO GET A $m 


FREE FCC COACHING COURSE! 
Prepares you at home for your FCC License. 

BETTER PAY JOB IN TELEVISION! 
See for yourself how р 


The best jobs іп TV and radio require ап FCC 
License. My FCC Coaching Course is given to 
my simple, practical, з 
Wümethods make suc RN 
El 


Power supply: you at NO EXTRA COST after TV Theory 
cess easy. ы 


and Practice is completed. 
BECOME A TV CAMERAMAN! 


TV CAMERAMAN & Stupio Course 
(Advanced training for men who have had 
radio & TV training or experience). I train you 
for an exciting, high job as the man behind > FREE { 
the TV camera. Work with TV stars in TV LESSON 
studios or “on location” at remote pick-ups. LE mi 


FM-TV TECHNICIAN TRAINING! 


NO SALESMAN WILL CALL! 


an radio experience. Complete 


TV RECEIVER, and 


Wl Mr. Leonard C. Lane, President E 
Е RADIO-TELEVISION TRAINING ASSOCIATION [ | 
1629 Broadway, New York 19, N. Y. Dept. R-9A 
ERR UE ШИ vus dessus NEW FREE воок, mr В 
xclusive! Only RTTA gives you a ROUND TRIP TO an лсе саас тон ше по” 
_ NEW YORK CITY at NO EXTRA COST! Yes, from any- Е Stay make BIG MONEY IN TELEVISION, I understand lam [il 
where in the continental U.S. or Canada, l'll pay m (PLEASE PRINT PLAINLY) ш 
your way to New York and return after you finish your m ш 
complete Radio-TV course. Get 2 FREE weeks, 50 NAME. AGE. 
hours of advanced study at our affiliated PIERCE ШШ = 
ete | SCHOOL OF RADIO & TV. Operate modern TV studio and ш ADDRES: m 
[1 п [2] camera equipment, go behind the scenes of New York's 
е big Radio-TV centers! (Available only to students en- B с —  ZONE.—— STATE. iE 
(pU rolled for complete Radio-TV Technician Course.) 1 AM INTERESTED IN: 
= O Radio-TV Technician Course VETERANS! Check here = 
RADIO-TELEVISION TRAINING ASSOCIATION EXER TY кесшш conte fos Training ande NEW 
1629 Broadway, Radio City Station, New York City 19, N. Y. О TV Cameraman & Studio Course G.I. Bill........... ü 
LICENSED BY THE STATE OF NEW YORK n шишшшшшишишиш 
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12 reasons why it pays to replace with 


No tube failures (after 1500 hours). 


No trend toward slumping emission 
or low light output. 


No excessive leakage. 

No excessive gas present. 
Excellent grid control. 

Excellent emission characteristics. 


Independent laboratory tests Show these 
12 outstanding qualities of Sylvania Picture Tubes 


No stray emission. 
Low electrical breakdown, 
E Very good color control. 
Excellent spot centering. 
|. Low screen burning (no rejections). 
Excellent physical conditions. 


| Only Sylvania showed — | 


no tube failures 


Here is proof that Sylvania Picture 
Tubes are first in long life and finest 
in all around performance of all 
tubes tested. 

The above record was established 
in comparison tests of the tubes of 
9 different manufacturers. All tests 
were conducted under identical con- 
ditions by an outside testing agency. 

Set owners everywhere are being 
told again and again about Syl- 
vania's superiority on the big, nation- 
wide TV show "Beat the Clock." 


y 


The Picture Tube 
for Reliable Replacement 


Of course, the name Sylvania has 
always stood for highest quality. 
Now, more than ever before, Syl- 
vania Picture Tubes mean better 
business for jobbers and service- 
dealers alike. If you would like the 
full story of these recent tests to 
show your customers how Sylvania 
Picture Tubes won over all others 
tested, simply mail the coupon now. 


y 


LIGHTING • RADIO e ELECTRONICS e TELEVISION 


In Canada: Sylvania Electric (Canada) Ltd., University Tower Bldg. 
St. Catherine St., Montreal, P. Q. 


REPORT то 
Sylvania Electric Products Inc. 


Dept. 3R-1709, 1740 Broadway, N.Y. 19, N.Y. 


Please send me the official report of the tests 
made on Sylvania Picture Tubes in competi- 
tion with other makes. 


Name. 


Company. 


Street. 


City. Zone. State 
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MONEY BACK GUARANTEED 
TO RECEIVE 4¢¢ UHF and 
ДИМНЕ STATIONS IN 44 
DIRECTIONS FOR 60 MILES 


WITHOUT A ROTORMOTOR OF ANY KIND!! 


WORLD'S MOST POWERFUL ОНЕ — VHF 
TELEVISION ANTENNA 


While antenna reception is guaranteed Я es 
for 60 miles, perfect pictures have been con- 15 
sistently received as far as 160 miles from 
stations. 


Of new DESIGN FOR '54 


° LOW-LOSS SWITCH 
@ LOW-LOSS PHENOLIC INSULATORS 
@ USES NEW 4-CONDUCTOR 
MATCHED IMPEDANCE LINE 
* ONLY 10 INCH SPACING 
BETWEEN ANTENNA BAYS 
ONE INSTALLATION ONE ANTENNA 
ONE TRANSMISSION LINE 


gren ent" 


# 2,585,670 
П # 2,609,503 
# 2,625,655 
# 2,644,091 


NNUS JM an 
war guit 
m In ү 


The 9 position 


selector switch PRICE INCLUDES 

Златан 10 Complete stacked array * 4 stock- 

LACES utr Ie ing bar: * 9 position switch * 

етуин! Switch-to-set coupler ө 3 - 7%" 

= stand offs è Individually boxed in 
sos Y BE READY NOW — FOR THE FUTURE meilable carton 


ALL CHANNEL ANTENNA CORP., 1/535..5: 77 New vonk 


SEPTEMBER, 1953 
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You can see the difference... 


ARTHUR GODFREY, FAMOUS CBS-TELEVISION STAR 


Now СВЅ-нүтком MIRROR-BACK Bic-scREEN TUBES 
27EP4 . . . 24TP4 GIVE YOU BRIGHTER PICTURES ! 


Leading TV set makers demand maximum brightness from their large- 
screen sets — without strain on component parts. For them, CBS-Hytron 
introduced its Mirror-Back 27EP4 and 24TP4 (both spherical, electro- 
magnetic types). Mirror-like effect of their aluminum-backed screens 
reinforces light output. Gives brighter, sharper pictures. 


You, too, will want CBS-Hytron Mirror-Back big-screen tubes for re- 
placement. In 27- and 24-inch sizes, they are a must. Take a tip from 
leading TV set makers. Try the CBS-Hytron 27EP4 and 24TP4. See the 
difference for yourself. Let your customer see it too. Order performance- 
tested Mirror-Back tubes from your CBS-Hytron distributor. 


HOW MIRROR-BACK TUBES ARE MADE 


GLASS FACE PLATE 


SCREEN 
MIRROR-BACK 


Bil Normal tight — |. 


Screen phosphors are ap- output from screen 
plied to the face plate as 
usual. Next lacquer is ap- 
plied over this screen. Fi- 
nally the screen is vacuum- 
sprayed with aluminum. 
Baking removes lacquer, 4 
leaving the brilliant Mir- MAGNIFIED CROSS-SECTION 
ror-Back coating. Mirror-Back reflects light that 
would otherwise be lost to the rear of the screen. 
Boosts light output. Brightens picture. 


ADVANTAGES OF CBS-HYTRON MIRROR-BACK TUBES 
1, Stepped-up light output. 

. Brighter picture. 

. Greater contrast. 


New... FREE CBS-HYTRON Just what 
TRANSISTOR MANUAL ААА 


to-take introduction to how transistors work . . . their characteristics « 
how to apply them, this CBS-Hytron Transistor Manual is also free. Get 
CBS-Hytron distributor. Or write direct today. 


. Reduced strain on component parts. 


aon 


. Full effective screen potential maintained by 
metallic contact between anode and screen. 


CBS-HYTRON main office: Danvers, Mass. 


A Division of Colun.oia Broadcasting System, Inc. 


. Longer life . . . drain on cathode materially re- 
duced. 


Manufacturers of 
Receiving Tubes Since 1921 


RECEIVING... TRANSMITTING... SPECIAL-PURPOSE AND TV PICTURE TUBES • GERMANIUM DIODES AND TRANSISTORS 
RADIO-ELECTRONICS 


ATTRACTIVE YELLOW MOLDED 
PLASTIC SHELL 
Non-inflammable. Will not 
burn or melt under soldering 

iron or flame. 


Positive, heat resistant, non- 
inflammable bond seals 
leads and shell, locks out 
humidity. 


BONDED SEAL 


POINT 


MOLDED PLASTIC PAPER 
DME 


Yes, the ASTRON BLUE-POINT’s tighter seal 
and tougher shell give you heat and moisture 
protection to a degree never before possible— 
providing a longer life and greater dependability 
than has ever been achieved in a molded plastic 
capacitor! BLUE-POINT is a capacitor you 
can rely on completely, under every condition. 

BLUE-POINT is suitable for continuous 
operation at 85°C. The bonded seal uses a 
special thermo-setting, heat-resistant, non-in- 
flammable bonding agent—positive protection 


/ 
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For complete performance characteristics, specifications and listings, write for Bulletin AB-20A 


Ld ASTRON CORPORATION 


Patent Pending ENG 


DEPEND ON—INSIST ON 


Scfety Margin capacitors for every radio, television and electronic use. 


iron heat. 


PATENT 
PENDING 


THE NEWEST ADDITION 


1 
TO THE SM LINE 


against moisture. Solder leads as close to the 
capacitor as you like—they won’t pull out! 
Every BLUE-POINT is clearly marked with 
voltage and capacitance, bears outside foil iden- 
tification. Every BLUE-POINT is tested and 
guaranteed. Look for the ASTRON BLUE-POINT 
when you buy capacitors from your jobber, or 
if he doesn’t carry it, send us his name. Insist on 
ASTRON BLUE-POINT, the capacitor you 
know you can depend on. Order a supply today. 


(Ил, 2] 255 Grant Ave., E. Newark, N. J. 
ETE 


N. CORPORATION 
LE CORPORATE 


FIRMLY SECURED LEAD 
Can't be pulled out, 
even under soldering 


Only EICO Has All These Features: 


© VERTICAL FREQ. RESPONSE: 
flat = 2 db 10 cps — 1 mo 


© VERTICAL SENS.: .01 volts 
rms Zinch 


@ HOR, FREQ. RESP.: flat 0 db 
10 cps — 200 kc, —4 db at 500 kc 


© HOR, SENS. .3 volts rms/inch 
© SWEEP RANGE: 15 cps-100 kc 


* 3-STEP FREQ.-COMPENSATED 
ATTENUATOR eliminates freq. 
distortion, overloading. 


@ CATHODE FOLLOWER Inputs to 
both amplifiers 


PUSH-PULL outiuts in both amplifiers 
RETURN TRACE BLANKING 
INT, VOLTAGE CALIBRATOR 


V & Н TRACE EXPANSION & CENTERING: 
1.5X full screen without distortion. MODEL 470K 


* DIRECT CONNECTION to vert. CRT plates, KIT $79.95. 
* PHASING CONTROL of internal 60 cps sine wave sweep 


© АТ FRONT PANEL: intensity mod. input; 60 cps, sawtoath outputs. 


Also Available: 
425K 5” PUSH-PULL SCOPE KIT $44.05. WIRED $79.95. 


NOW! omy 


the largest manufacturer of its kind in the world — gives you 


LIFETIME SERVICE & CALIBRATION GUARANTEE* 


«the Industry’s greatest protection for your test equipment investment! 
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t less than our cost of handling (see the EICO Guar- 
antee Card enclosed with each Kit and Instrument). 


SCOPE VOLTAGE CALIBRATOR KIT 
495K KIT $12.95. WIRED $17.95. 
€ Sq. wave output at power-line 
freq, with full-scale readings of 
1, 1, 10 or 100 V. peak-to-peak. 
* Accuracy: 5% of fullsscale 
on each range. 


EV & 12V BATTERY ELIMINATOR KIT 
1050K KIT $29.95. WIRED $38.95, 
© DC output: 0-8 V or 0-16 V. 
э Continuous current rating: 

10 Aat 6 V, 6 A at 12 V. 

e Intermittent current tating: 
20 Aat 6 V, 12. A at 12 V. 

€ Separate Voltmeter & Am: 
meter. 


DECADE CONDENSER BOX KIT 
1180K KIT $14.95. WIRED $19.95. 
@ All capacitors precision silver 
mica, accuracy + 196. 
* Range from 100 m 700411 
mfd in steps of 100 mi 
e Smooth-action БҮР detent 
ceramic switches. 
Prices 5% higher on West Const. Specifications 
end prices subject to change without notice. 


=>) ө 1% mult. resis- 


WIRED $129.50. 


€ AC & DC volts: 
0-5, 10, 100, 500, 
1000 V (30 KV with 
HVP-l probe) e 5 
ohm ranges from .2 


€ Covers all TV & 
FM freqs. between 
500 kc & 228 mc in 
continuous sweep. 
e Sweep width var- 


ohm to 1000 megs. iable 0-30 mc. 

e DC input Z 26 e Crystal marker 
megs. e 4/2” meter oscillator, variable 
movement in can't- amplitude. 


burn-out circuit. 


360K SWEEP GEN. KIT $34.95. 


| tors. WIRED $49.95. 


HIGH VOLTAGE PROBE $6.95 — 


| 
@ Extends range of VTVMs | e Large 714” meter, 
& voltmeters to 30 KV. N | can't-burn-out. circuit. 
@ AC/DC volts: 0-5, 
| 10, 100, 500, 1000 
(30 KV with HV Probe). 
е 5 ohms ranges 
from .2 ohm to 1000 
megs. 
PIX TUBE ADAPTER 
for Tube Testers $4.50. Pane E eal re 
eas: TY picture tubes e 1% mult. resistors. 
Mer maet. 214K VIVM KIT $34.95. WIRED $54.95. 


e Illum. gear-driven 
“Speed Rollchart."' 

e New lever-action 
switches for individ- 
ual testing of every 
element. 

© Tests all conven- 
tional & TV tubes. 


@ Measures & tests all 
resistors; .5 ohm to 500 
megohms. 

e Every type conden- 
ser, 10 mmf to 5000 mfd. 


Æ| source for capacitor 

leakage testing. 

950A-K R-C BRIDGE & R-C-L COMP. KIT $19.95. 
WIRED $29.95. 


625K TUBE TESTER KIT $34.95. 
WIRED $49.95. 


€ Audibly signal traces 
all IF, RF, Video & Audio 
circuits from ANT to 
SPKR or CRT in all TV, 
FM, AM, etc. without 
switching, 

e Germanium crystal 
diode probe responsive 
у over 200 тс. 


+ © Integral test speaker. 
145K Ss OE KIT $19.95. 
RED $28.95. 


e Fundamentals 150 kc 
to 34 mc, harmonics to 
102 mc. 

e 5-step band switch- 
in 


gramme. 


@ 1000 9/V; 31 ranges 
€ DC/AC volts: Zero to 
1, 5, 10, 50, 100, 500, е Colpitts audio oscil- 
500 lator generates 400 cps 
pure sine wave voltage. 
@ Permits pure RF, 
ИЕЛЕП ВР, ог риге 


>= " . DG/AC In 1, 
К 10 ma; 0.1, 1A 

A ө Ohms: 0-500, 100 K, 
o 1 meg. 


320K SIG, GEN. KIT $19.95. WIRED $29.95. 


€ Complete sine 
wave coverage, 20- 
200,000 cps in 4 
direct-reading 
ranges. 
e Complete square |. 
wave coverage, 60- 
50,000 cps. 
e "Cathode tollower 
output circuit, 
377K SINE & SQUARE WAVE AUDIO 
GEN, KIT $31.95. WIRED $49,95. 


@ Resistance values from 0 to 
99,999 ohms with 0.5% preci- 


sion. 
e All resistors have 0.5% 
accuracy. : 


f 


@ Covers range of 75 
kc to 150 mc. 
€ 7 calibrated scales: 


e 20,000 YA 31 ranges. 
accuracy better than 
1% 


ө DC/AC/Output volts: 
0-2.5, 10, 50, 250, 1000, 
5000. 

ө DC Current: 0-100 ua; 10, 
100, 500 ma; 10 A. 

e Ohms: 0-2K, 200K, 20 
meg. 


565K MULTIMETER KIT $24.95 
WIRED $29.95. 


96. 
e Bandspread vernier 
uning. 

€ 4-step RF shielded 
output multiplier: con- 
stant output Z. 

315K DELUXE SIG. GEN. 
KIT $39.95. 

WIRED $59, 95. 


You build EICO Kits in one evening, but . . . they last a lifetime! 


© 1953 


And you SAVE OVER 50%! See the famous 
EICO line TODAY, in stock at your local jobber. 
ELECTRONIC INSTRUMENT CO., Inc., 84 Withers Street, Brooklyn 11, N. Y. 
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SERVICE DIGEST 


. . . Useful Information For Service Technicians . . . 


EXTRA SERVICE. Many service technicians continue to com- 
plain in letters to the editor how difficult it is to make a living 
these days. This is not partieularly new, because it has been 
going on ever since radio servicing started. Nor is it a complaint 
of radio and television technicians alone—it seems to be uni- 
versal in all branches, whether radio, plumbing, automotive, 
typewriter repairing, watch repairing, or hundreds of other 
servicing lines. 

There will always be those service technicians—and they are 
by far in the raajority—who do make а good living and always 
have more work than they can handle. Then there is the minority 
who never can make ends meet, complain of competition and 
other troubles. This, too, is true of all services of every kind. 
After all, the wide-awake, businesslike individual knows what 
he is about, is a good student of human nature, and gives service 
plus. Usually he complains little. 

This brings to mind a recent case we came across and which 
might be apropos. 

A householder had called in a radio technician to make a 
minor television repair. There was one tube to be replaced and 
within ten minutes the service technician had finished the job. 
This man, however, is the type who gives extra service. He 
always carries with him a wood finishing kit, which takes up 
remarkably little room. He proceeded to polish the television 
set, which had a few scratches on it. This took less than five 
minutes. He did not charge for this. The lady of the house was 
amazed at this, it being the first servicing call this technician 
had made on her. She was so pleased that she asked him to 
call on her sister, who lived a few blocks away, and who owned 
a very expensive television set that had a bad dent in it. She 
wondered if he could fix it; he affirmed he could. 

A phone conversation arranged that the service technician 
should make the call immediately. 

At the other house he found a rather large and deep dent in 
the top of the expensive walnut cabinet. It was caused by a 
large oil painting falling upon the set when the rusty wire 
holding the painting had given way. The service technician filled 
up the hole with a special plastic cement he carried for that 
purpose, and told the new customer that no one was to touch 
the set until the cement had set. He would be back after 48 
hours to finish the job. This he did, and after sandpapering the 
ES and refinishing the top, the dent had become almost in- 
visible. 

The lady of the household was so impressed with this job, for 
which he had charged a reasonable sum that she asked him to go 
over the TV set and replace all weak tubes. As she was living 
alone and used the television receiver constantly, she asked 
the technician to come back once every six months and put in 
new tubes wherever required. Evidently well-to-do, she could 
well afford this. 

The moral of this story is that extra service usually pays real 
dividends at little extra cost to the service technician. 

TV IMPLOSION. Television pieture tubes are well protected 
in the average receiver by glass or heavy plastic in front of the 
screen. But when the chassis is removed from the cabinet, the 
service technician no longer has adequate protection. Sometimes 
he becomes careless and forgets what may happen when a 
picture tube "lets go." It should always be remembered that 
the vacuum in such tubes is high and in consequence, the at- 
mospherie pressure exerts a tremendous force on the face of 
the tube. Thus a 17-inch screen tube supports a pressure of 
3322 lbs., or 1.66 tons; a 30-inch tube supports a weight of 
10,978 lbs., or 5.19 tons! 

If a picture tube caves in suddenly, the air within the vicinity 
is pulled into the tube violently, creating a powerful implosion. 
Immediately thereafter particles of glass are ejected forcefully 
on the rebound and frequently also the electron gun is pulled 
out and possibly hurled a varying distance. 
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Recently in Chicago, at a hospital which we visited, we met 
a TV service technician who told us the following account. He 
had taken a set apart and when he was carrying the picture tube 
to his bench, it “let go.” His face was showered with glass and 
his nose in particular was fearfully cut. He did not know what 
had caused the implosion and had to be hospitalized. 

While picture tube implosions are comparatively rare, tech- 
nicians frequently handle these tubes carelessly. Often they 
are touched while the technician has a screw driver or other 
tool in one hand. It should be noted that a tiny scratch on the 
face of the tube is a serious matter; such a tube may implode 
at any time thereafter. The face of the tube should never be 
touched with anything metallic, such as screwdrivers or pliers. 

Not so long ago, while we visited a large tube plant, one of 
the men was severely reprimanded by his superior because he 
used a steel, 6-inch pocket ruler to make a measurement on the 
e of the tube. Most rulers of this type have sharp corners 
which may scratch the face of the picture tube—even a micro- 
scopic scratch may spread and cause an implosion later. 

When picture tubes must be handled by the service tech- 
nician, a piece of heavy cloth should always be used, and the 
bare hand should never be placed on the face of the tube. 
“Insulate” yourself with a thick piece of cloth, wool preferably. 

FREE TV SERVICE. A Buffalo appliance store—Meyers—offers 
Year Fre ee Service” with each TV receiver it sells. The 
ree service" does not include parts out of warranty, however. 
About 90% of the firm's service calls are completed in the 
customer's home and service is restricted to the hours between 
9 am and 5.30 pm. The store has been offering similar free 
service on Gus appliances since 1936. It does a big business, 
selling television sets at list price. Presumably this idea may 
spread. It would seem to be good business for a retail store. 

Naturally, this is not good news for the independent service 
technician. But inasmuch as he has come across free deals of 
all types before, this threat is probably no more of a menace 
than other "free" deals. To begin with, only large stores, doing 
an annual business of over a million dollars, can give such free 
service—if it is really free, which we doubt—so the competition 
probably will not be too severe for the independent service 
technician in the future. 

In the nature of the thing, after-hours service probably will 
not be given by such establishments, and it is here where the 
independent technician, if he is alert, can cash in. In his com- 
munity or in his servicing zone, where he normally operates, 
it should not be too difficult to find out who owns television sets. 
Every up-to-date independent service technician should have a 
mailing list of all the owners of television sets in his neighbor- 
hood. If he can possibly arrange it, either he or a partner or a 
special employee should be able to give service after hours, say 
from 5 to 9 pm. Inasmuch as most people use television sets in 
the evening, a large percentage of television troubles occur—or 
are discovered—during that period. Often an important program 
is to go on the air that evening and the owner wishes to see it; 
therefore he requires immediate service. If the service technician 
can cireularize his prospective customers with a post card 
which may read “Get TV Service When You Need It. We make 
calls from 5 to 9 pm at reasonable prices. Phone us in case of 
trouble", he is sure to find it worth his while. This or similar 
literature to prospects will often bring in a good deal of business, 
particularly over the weekend when most people do not wish to 
be without a live radio or TV set. Such special service rates 
higher prices too. 

As has often been experienced, once you get a new customer 
and have done him a favor, he will remember it. It is true that 
night service may be a nuisance, but the w can be arranged 
in such a manner that if the service technician himself cannot 
take on the job, he may have an alternate or alternates who 
can be reached by telephone. That is up-to-date servicing that 
pays dividends. ~ 
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Part I of a series 

of articles devoted 

to ear-pleasing audio 
and methods by which 
it may be attained 


By RICHARD H. DORF* 


VEN if you are not a devotee of 
Bach, Beethoven, or boogie-woogie, 
you would have a hard time clos- 
ing your ears to the growing boom 

in high-quality audio. The technical 
press is full of it; for the first time in 
electronics history nontechnical and 
semitechnical friends and neighbors 
wrap their tongues around words like 
“intermodulation” and “transient re- 
sponse” and discuss the merits of woof- 
ers and tweeters with the same non- 
chalance that used to accompany their 
critiques of the latest movies. If your 
list of acquaintances is anything like 
ours, you probably can’t accept an 
invitation to dinner or a friendly eve- 
ning of cards or conversation without 
being asked to lend a critical ear to 
your host’s latest acquisition from the 
sound department of the local elec- 
tronics jobber. 

Yes, large segments of the public 
have caught on to the fact that there is 
such a thing as good sound reproduc- 
tion, and out of that realization is 
growing a good-sized industry of manu- 
facturers and installers of custom home- 
music systems. To the service tech- 
nician the new audio era means that 
the old knowledge and techniques which 
were sufficient to take care of ailing 
radio-phonograph combinations are no 
longer sufficient. Not only are the new 
home-musie systems more complex and 
of higher quality, but the owners are 
vastly more critical, and many have 
picked up enough knowledge to know 
what repairs should be made and to 
detect lack of knowledge on the tech- 
nician’s part. 

This series of articles is written 
not only for the benefit of the service 
technician, but for everyone who would 
like to have a thorough look into the 
purposes, ingredients, and techniques 
of high-quality home-music systems. We 
shall try to tie together and systematize 
much of the information that has been 
available up to now only in scattered 
form. 


A little history 
For many years we listened to rec- 
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ords and radio programs as they were 
reproduced by what we might now call 
"department-store audio." The instru- 
ments themselves were ordinary AM 
radios and radio-phono combinations. 
The first step toward improvement 
was the advent of FM back in 1941. 
FM gave us noise-free reception and— 
at least at the broadcast-station end of 
the link—made it possible to transmit 
a wide audio-frequency range with rel- 
atively low distortion. 

But the FM receivers were still of 
the department-store variety and in 
the AM tradition. Most were table 
models: their small speakers could not 
reproduce bass; and because their audio 
circuits were traditional, inexpensive, 
minimum-quality types, they generated 
a good deal of distortion. But they had 
good treble ranges (though response 
was not smooth), and these made the 
distortion all the more apparent. As a 
result, most people who were introduced 
to these receivers as “high-fidelity” 
models decided they did not like high 
fidelity. 

For many years department-store 
radio-phonographs were built to mini- 


mum  or—at  best—mediocre fidelity 
standards. Speakers had restricted fre- 
quency ranges with response curves 
far from smooth. The ordinary cabinet 
—though much emphasis was placed 
on it as a piece of furniture—was a 
dismal failure as a speaker enclosure. 
Single-ended audio-output stages were 
the rule. Crystal phonograph pickups 
worth only about a dollar or two at 
retail prices were found in practically 
all machines; they too had an ex- 
tremely restricted range, with sharp 
peaks and valleys in response. Tone 
controls were always provided so that 
the customer could reduce the needle 
scratch eaused by inferior records and 
equipment, and could produce the boomy 
juke-box effect which was euphemisti- 
cally labeled *mellow" on the control 
panel. 

Even the best records (with a very 
few foreign exceptions) were noisy, re- 
stricted in both frequency and dynamic 
ranges. They were all 78's, with playing 
times of only 3 to 5 minutes. Changers 
were often cruel to records. Pickups 
and arms, with steel needles and heavy 
stylus pressures, were crueler still, so 
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Fig. 1—A custom-built high-quality home-music system plus television. 
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that almost any record was sure to be 
permanently damaged after two or 
three playings. 

The first major glimmer of the high- 
quality audio era came shortly after 
the end of World War II with the in- 
troduction of G-E’s variable-reluctance 
phonograph pickup. It was good to 
records and produced clean, faithful 
sound. Better amplifiers began to ap- 
pear; then high-quality speakers, which 
had been available for some time in the 
broadcast and motion-picture industries, 
were offered to home users. Other pick- 
ups, speakers, and amplifiers of ex- 
cellent quality were developed and mar- 
keted. Then first-class accessories— 
turntables, arms, equalizers, FM and 
AM tuners, joined the parade. 
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low-paid, nonunion musicians. The or- 
dinary individual could buy at reason- 
able cost a device which enabled him 
to preserve anything originating in his 
home or on the air. More important, 
he himself could produce almost perfect 
tape recordings without being forced 
to learn the special techniques neces- 
sary with dise recorders. As a result, 
the tape recorder is an important ele- 
ment in many home music systems. 


The home music system 

A home music system like the one 
pictured in Fig. 1 represents the culmi- 
nation of many years of development 
in the audio field; it also represents 
a typical product of the audio system 
custom-builder or assembler—a unique 


As an important part of our new program of extended high- 
quality audio coverage, Rapio-ELectronics commences in this 
issue a series of articles which will deal with high-quality 
audio from the human point of view. It is, as Mr. Dorf points 
out, perhaps possible to design a calculator or a multiband 
receiver on a purely slide rule basis; but the development of 
high-quality audio can neither be sparked by or judged in 
the light of science entirely, for its purpose is to arouse the 
emotions of human beings—animals who cannot be measured 
by objective means and whose responses are not predictable 
except in the light of long experience. It will be an important 
purpose of these articles to go beyond the purely technical 
details and treat the subject of music reproduction as an 
extension of the art of music in general, thus complementing 
and completing the more electronic and technical articles 


which appear in this section. 


The year 1948 brought the first major 
advance in the development of the rec- 
ord industry since the introduction of 
electronie recording and reproduction— 
Columbia's LP Microgroove record. Not 
only did this convert and reconvert 
millions to record-listening by eliminat- 
ing mood-breaking pauses: the LP rec- 
ord was almost noiseless and it could 
be used with wide-range equipment be- 
cause of the vast improvement in sig- 
nal-to-noise ratio. RCA followed with 
the 45-r.p.m. record, also almost com- 
pletely noiseless and capable of superior 
sound quality. Today all major com- 
panies and a flood of smaller ones make 
small-groove records; the sale of 78's 
is almost at a standstill. 

The postwar development of the tape 
recorder was an important adjunct to 
all this. Tape made it possible to record 
complete works without interruptions 
and to edit them for perfection. Smaller 
recording companies found it feasible 
to get in on the business by having 
tapes made abroad with comparatively 
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present-day phenomenon, or the skill of 
the audio hobbyist—a breed quite apart 
and distinct from the electronic tech- 
nician or even the time-honored radio 
experimenter. The picture shows a com- 
bination FM-AM-television-phonograph 
system. The center cabinet contains the 
television chassis only. The right sec- 
tion holds the FM-AM tuner and the 
audio amplifier. The left-hand cabinet 
is devoted entirely to the loudspeaker. 

Now, what distinguishes this system 
from the department-store combination 
set? The over-all answer is that the 
sound it produces is much closer to the 
original sound of the orchestra or singer 
or string quartet or soap opera, ap- 
proaching what you would hear if you 
were actually in the studio or concert 
hall. It produces, in other words, high- 
quality sound. (This is often referred 
to as “high-fidelity” sound, but the 
term has been so misused that it is in 
bad taste with many.) To achieve that 
high-quality sound its builder selected 
a chain of separate components accord- 


ing to his (or the customer's) taste and 
pocketbook and assembled them in either 
custom-made or standard cabinets in an 
arrangement to suit highly personal 
ideas of maximum convenience and best 
appearance. 

The number and selection of com- 
ponents in the system and the over-all 
arrangement are subject to very wide 
variations. The basic system always 
includes at least an amplifier and a 
speaker system. A surprising number 
of builders and clients include phono- 
graph but no radio, or FM but not AM. 
TV is definitely an extra. The “purists” 
prefer plain turntables (good ones, of 
course) to record changers. There may 
or may not be a separate phonograph 
preamplifier, which, in turn, may or 
may not be the central control point 
for the whole system. The speaker may 
be a single unit, or a whole system in 
itself, with anywhere from two to as 
many as four or five separate speakers. 
The cabinetry varies as widely as the 
human imagination. Sometimes there is 
little at all, with components mounted 
in bookcases, walls, closets—in the most 
unlikely as well as the most obvious 
places. The whole system may be com- 
pressed into an all-in-one chairside 
set, or housed in a single large com- 
bination cabinet. In contrast to this 
very compact idea, some systems are 
spread all over a home-control unit at 
chairside, amplifier in a linen closet, 
speaker in or against the opposite wall, 
phonograph and radio tuner equally 
dispersed. The sky is the limit! 


What is high-quality sound? 

The prime characteristic—indeed the 
raison d'étre—of any home music sys- 
tem is its high-quality sound, so we are 
justified in trying to see from a purely 
subjective viewpoint what the term 
means. Later on in this series we will 
analyze the term more precisely and 
technically. 

The primary characteristic that de- 
termines quality in sound reproduction 
is not wide frequency range but free- 
dom from harmonie, intermodulation, 
and transient distortion. Before we try 
to make musie sound more lifelike we 
must remove several definitely annoying 
and fatiguing troubles in reproduction. 
These troubles stem from the three 
kinds of distortion we have mentioned. 
A fourth kind, frequency distortion, 
may also be annoying, but not to the 
same degree. Still another type, spatial 
distortion, is almost inevitable and is 
one of the limitations we must learn 
to accept, like the lack of a fourth wall 
in a stage setting. Let us take them 
up one by one. 

Harmonic distortion occurs when 
some part of a reproducing system con- 
tains a nonlinearity which adds to the 
tones passing through it, new frequen- 
cies which were not present in the 
original tones. Suppose we feed a sine- 
wave tone (Fig. 2-a) into the system 
from a radio or a record. Somewhere 
in the amplifier there is a tube whose 
grid bias is smaller than the peak 
value of the sine wave. At a certain 
point on the positive half-cycle (the 
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instant the signal amplitude exceeds the 
grid bias) the tube begins to draw grid 
current. This limits further rise of the 
sine wave. The output of the stage—and 
of the loudspeaker (disregarding any 
polarity reversal in the amplifier, which 
will not alter the effect on the ear)—is 
now a sine wave with a flattened top 
(Fig. 2-b). Our original sine wave is 
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Fig. 2—(a) Harmonic-free sine wave. 
(b) Inadequate bias on amplifier grid 
flattens peak of positive half-cycle. 
Resulting quasi-square wave contains 
harmonics not in the original signal. 


now beginning to resemble a square 
wave which we know is very rich in 
harmonics, while a sine wave is not. 
Thus the output obviously contains har- 
monics that were not in the original. 
The sound will be much more harsh 
and strident than the original. Aside 
from the annoyance, the waveshape has 
been changed by the amplifier and no 
longer represents the original sound 
quality. 

Intermodulation distortion is still 
more annoying. It occurs when two or 
more tones pass simultaneously through 
a nonlinear part of the system—which 
again may be a badly biased grid or a 
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5 
Fig. 3—One effect of transient dis- 
tortion. (a) Steep-sided waveform of 
original signal. (b) The shock of the 
sudden rise and fall in voltage sets 
up damped oscillations (“ringing”) in 
a speaker cone or other component. 


saturating transformer or any one of 
a thousand troubles that might make 
output not proportional to input. When 
two or more tones are present the non- 
linear device acts as a detector, or like 
the mixer in any superheterodyne re- 
ceiver—that is, it produces sum and 
difference frequencies in addition to the 
originals. 

Suppose, for instance, the tones E 
and G above middle C passed through 
the system. These tones are harmonious; 
their frequencies are 329.6 and 392.0 
cycles respectively. The nonlinear 
“mixer” produces the sum frequency 
of 721.6 cycles, and the difference fre- 
quency of 62.40 cycles, neither of which 
is even in the musical scale, much less 
being in harmony with the original E 


and G. The result is an unpleasant dis- 
sonance, complicated still further by 
more spurious frequencies produced by 
the new frequencies beating with each 
other and with all the new and old 
tones—plus all their products! 

Transient distortion occurs when the 
loudspeaker cone continues to move 
after the electrical impulse that drives 
it dies out or is removed. Suppose in the 
middle of a symphony we have a sudden 
sharp drumbeat, causing the speaker 
cone to move quickly outward. Ideally, 
the cone should now move back to its 
center position and stay there until the 
next audio signal comes through. But 
the cone has mass—and mass means 
inertia; furthermore, its support is not 
rigid. Therefore, if we strike it sud- 
denly with a single short electrical im- 
pulse it tends to vibrate back and forth 
until the energy it has accumulated 
from the electrical kick of the drumbeat 
has been expended. Any movement 
other than the single outward and back 
movement dictated by the drumbeat is 
spurious, and creates additional false 
sound waves in the air. The total effect 
is that instead of a single clear impulse, 
a sharp drumbeat produces a muffled 
blur of sound, because it sets the 
speaker cone vibrating in a train of 
damped oscillations. 

Transient distortion can also take 
the opposite form—that is, excessive 
inertia or overdamping can prevent the 
cone from responding at all to a short 
impulse like our single drumbeat. This 
can be as objectionable in its own way 
as the other form, since it deprives us 
of some of the most effective parts of 
the music. Both forms of transient dis- 
tortion can be produced not only in the 
speaker, but in other parts of the sys- 
tem as well. 

Transient distortion is usually evalu- 
ated by feeding a square wave (Fig. 
3-a) into the system and watching an 
oscilloscope across the speaker. Fig. 3-b 
shows the damped-wave train represent- 
ing spurious oscillation. It gives a 
muddy effect to reproduction. 

Frequency distortion occurs when the 
frequency range and linearity of the 
system are not good enough to provide 
at the output the same frequency con- 
tent in the same relative quantities as 
the input contained. There are two im- 
portant facets of frequency distortion: 
range and linearity. 

The range of human hearing in- 
cludes sounds from roughly 20 to 17,000 
cycles, depending on the individual. For 
this reason, any system which does not 
produce some output when excited at 
any frequency between at least 40 and 
15,000 cycles lacks the frequency range 
to merit the title of "high-quality," es- 
pecially today when it is so easy to at- 
tain this range even in loudspeakers, 
traditionally the final stumbling block. 

Even more important is frequency 
linearity. The sound of the cello, for 
instance, consists largely of fairly low- 
frequency fundamental tone; but its 
peculiar, recognizable quality stems 
from its harmonic content and from 
the particular combination of harmonics 


it produces as distinguished from those 
produced by, say, a trombone. To carry 
that recognizable quality to the ear at 
home the music system must present 
each harmonic in its true perspective. 
If the fifth harmonie at 523 cycles is 
the most prominent in the original tone, 
but the system response has a dip be- 
tween 400 and 600 cycles, the harmonic 
will not be reproduced with its true 
value and the character of the cello 
tone will not be really cello-like. The 
importance of frequency linearity can 
be realized from a knowledge of the 
formant nature of musical tone quality, 
outlined in the writer's articles in the 
August and December, 1951, issues of 
RADIO-ELECTRONICS, 

In addition to sometimes making in- 
struments unrecognizable, frequency 
distortion may also be highly annoying 
in other ways. Many phonographs have 
strong peaks in the region around 3,000 
cycles, caused by mechanical resonance 
in the crystal-pickup cartridge. Such 
peaks emphasize record surface noise 
and cause that trident, harsh quality 
so unpleasantly familiar in department- 
store audio. Peaks in the bass range are 
common, too, usually caused by reso- 
nance in the pickup-arm, the loud- 
speaker, or by a poor speaker enclosure. 
The result is a typical juke-box boom, 
where all bass notes have the same 
apparent pitch or none at all. 

Spatial distortion occurs in every 
musie system where all sounds issue 
from a single location rather than from 
a separate location for each instrument 
to correspond with its actual placement 
on the studio or concert-hall floor. Spa- 
tial distortion also stems from the dif- 
ference in character between the living 
room in which we listen and the hall in 
which a recording or broadcast was 
made—and from the difference between 
the volume levels at which the sound 
is present in the two places. There is 
very little we can do about either of 
these problems, and the “point source" 
must simply be accepted as a physical 
limitation; but fortunately, it is not 
inherently annoying or discordant in 
any way. So-called “binaural” sound is 
a fad in some quarters today, with 
separate channels feeding two speakers, 
each channel and speaker representing 
one of the two human ears. Since there 
is no way to prevent sound from the 
"left-ear" speaker from reaching the 
right ear of the listener, and vice versa, 
binaural sound is perhaps a slight im- 
provement at relatively tremendous 
cost. But as an answer to spatial dis- 
tortion it is simply a snare and a 
delusion—unless we listen to the two 
channels with individual headphones. 

So far we have concentrated on what 
the high-quality home-music system 
does not contain—distortion. (Natu- 
rally, there is always some distortion: 
the measure of a system's quality is the 
relative amount.) Next month we shall 
discuss what it does contain, and begin 
to analyze in detail each of the com- 
ponents that contribute to the happy 
end result. 

(TO BE CONTINUED) 
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he “goodness” of an amplifier is not shown by its circuit dia- 


gram. Circuits have no inherent magic properties, but are 


merely the tools with which the designer seeks to achieve a cer- 


tain result, and different designers—provided always that they 


have the same high standards in view—may achieve the same re- 


sults by different means. 


—D. T. N. Williamson “ 
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Fig. 1—Schematic of the Brociner model 
UL-1 amplifier, an Ultra-Linear type. 


first description of his “High- 
Quality Audio Amplifier"?, in 
1947, other audio amplifier de- 
signers have had two apparent choices, 
“beating him or joining him.” A popu- 
lar compromise is to adopt his general 
circuit arrangement, but to replace the 
class-A triode output stage with another 
type giving higher efficiency. The 


С Williamson published the 


Ultra-Linear version of the Williamson 
amplifier is the solution which recently 
has received the largest amount of 
publicity in this country. Amplifiers 
made by two American manufacturers 
utilize a type of output stage which is 
less well-known, but which Williamson 
himself regards as a more substantial 
improvement than the Ultra-Linear. 
Still another American amplifier uses 
a type of output stage which apparent- 
ly can give results better than some 
of us expect of it. 


Ultra-Linear 

Where the original Williamson cir- 
cuit uses triode-connected beam tetrodes 
in this output stage, the Ultra-Linear 
version has the screens connected to 
taps on the output transformer pri- 
mary. A typical example of an Ultra- 
Linear Williamson is the Brociner 
model UL-1. (Fig. 1.) One explanation 
of the low distortion of this output 
circuit is that, since connecting the 
screens to the plate terminals of the 
transformer primary (the triode con- 
nection) produces a plate characteristic 
which is nonlinear in one direction and 
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connecting the screens to the Б plus 
terminal of the transformer (the te- 
trode connection) produces a character- 
istie which is nonlinear in the other 
direction, screen connections to points 
somewhere between the center and the 
ends of the primary will produce ap- 
proximate linearity*. (Sce Fig. 2) 

Williamson points out' that the 
Ultra-Linear cireuit is in effect a 
tetrode circuit with negative feedback 
from plates to screens and that the 
same improvement in linearity can be 
obtained with other circuits which give 
equivalent amounts of negative feed- 
back. In fact, he remarks that equally 
good results can be obtained with an 
ordinary beam-tetrode output circuit by 
using suffieient feedback around the 
entire amplifier. The disadvantage of 
that arrangement is that sufficient over- 
all feedback to enable a tetrode output 
circuit to better the performance of the 
original triode Williamson may be dif- 
fieult to obtain without instability. It 
can be done, as one of the amplifiers 
to be discussed in this article demon- 
strates. Inserting some feedback in the 
output stage makes it possible to re- 
duce the distortion any specified amount 
with less over-all feedback. 

Coupling from plates to screens is 
only one way in which feedback can be 
produced in the output stage. Feedback 
voltage can be inserted between the 
£rid and cathode and it would be more 
effective than feedback voltage inserted 
between the sereen and cathode. Such 
an arrangement has been used in a 
British amplifier, the Acoustical', and 
in the two American amplifiers re- 
ferred to above, the Bell model 2200 
(Fig. 3) and the Bogen model DB20 
(Fig. 4). It can be seen from the dia- 
crams that the voltage across the feed- 
back winding of the transformer ac- 
tually varies both the cathode-to-grid 
voltage and the cathode-to-screen volt- 
age (inverse feedback is applied to both 
the grids and the screens). Figurcs 
given by Williamson’ indicate that this 
arrangement gives less distortion in the 
output stage alone than either the 
triode or the Ultra-Linear tetrode cir- 
cuit. Specifications published by the 
manufacturers of both the Bell and the 
Bogen amplifiers indicate a harmonie 
distortion of 0.8% for a.. output of 
20 watts. Varixtions of distortion in 
the Bogen model DB20 with power and 
with frequency are shown in the curves 
of Figs. 5 and 6, which were furnished 
by the manufacturer. 


Bell model 2200 

The Bell amplifier has a few notable 
variations on the conventional arrange- 
ment, aside from the output stage. The 
arrangement of two resistors and one 
capacitor in the cathode circuit of the 
first stage serves two purposes. First, 
the cathode resistor is partially by- 
passed, so that there is less feedback 
within this stage and greater over-all 
gain without feedback. For the same 
amount of over-all gain with feedback, 
the amount of feedback which can be 
used, and the reduction in over-all 


distortion, is greater. Second, since 
the negative feedback path is through 
the capacitor, less feedback results at 
low frequencies and the gain is in- 
creased to compensate for the low-fre- 
quency loss in the coupling capacitors. 

The phase inverter in this amplifier 
is not direct-coupled, as it is in most 
variations of the Williamson amplifier. 
No 1% resistors are used in the push- 
pull stages, but other provisions are 
made to reduce the amount of unbal- 
ance. The push-pull voltage amplifier 
has an extra resistor, R1, common to 
the cathode circuits of both tubes. The 
usual cathode potentiometer for bal- 
ancing the output stage tubes is used. 

(The tube heater which is connected 
in the cathode circuit of the output 
stage belongs to the preamplifier. Each 
of the amplifiers described in this ar- 
ticle, except the Brociner, includes a 
four-stage preamplifier, equalizer, and 
tone-control circuit, using two twin 
triodes. Only the main power amplifiers 
will be described in detail.) 


Bogen model DB20 

The Bogen amplifier has other un- 
usual features in addition to the output 
stage design. It is particularly notable 
for its many uses of feedback. In ad- 
dition to inverse current feedback in 
six of its eight stages, due to unby- 
passed cathode resistors, interstage 
negative feedback is used in the equal- 


6SN7-GTA 


izer and in the tone-control circuit (not 
shown in Fig. 4). The power-amplifier 
section has not only the output-stage 
cathode feedback previously mentioned 
and over-all negative feedback, but also 
positive feedback between the cathodes 
of the last two stages. 

This amplifier has the conventional 
direct-coupled phase inverter (V1-b). 
The plate voltage of У1-а and the grid 
voltage of У1-Ь are adjusted with R1 
so that the distortion in the V1-b stage 
will be a minimum. Few critical com- 
ponents or adjustments are used. The 
phase inverter load resistors, R2 and 
R3, are matched by selection of pairs 
from ordinary production tolerance 
types. Other resistors are unselected. 
Tle common cathode resistor in the 
push-pull voltage amplifier stage im- 
proves the balance in that stage. The 
use of multiple feedback loops in the 
amplifier makes it possible to obtain the 
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Fig. 2—Triode, tetrode and ultra-lin- 
ear circuit plate characteristic curves. 
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Fig. 4—The Bogen DB20 amplifier uses both positive and negative feedback. 
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Fig. 5—A graph 
showing the varia- 
tion in harmonic 
distortion at vari- 
ous power output 
levels in the Bogen 
model DB20. 


Fig. 6—Harmonic 
distortion in the 
DB20 at the 10-, 
15-, and 20-watt 
levels for frequen- 
cies up to 20 kilo- 
cycles. 


Fig. 7 (above)—The Stromberg-Carlson 


the schematic has 


a sensitivity of 2 volts input for full 
rated output. Fig. 8 (left)—A graph 
of the harmonic distortion variation in 
the AR-425 amplifier at different fre- 
quencies as well as power output levels. 
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specified level of distortion without 
critical balancing of the output stage. 


Stromberg-Carlson model AR-425 


The power-amplifier section of Strom- 
berg-Carlson model AR-425 custom am- 
plifier is shown in Fig. 7. A direct- 
coupled phase iaverter circuit is used, 
but the push-pull voltage-amplifier stage 
does not have a common cathode re- 
sistor and close-tolerance resistors are 
not used for balancing. A simple beam 
tetrode power stage is used in this 
amplifier, with no intrastage feedback, 
yet the harmonic distortion at 20 watts 
output is approximately the same as in 
the other amplifiers described in this 
article, according to curves furnished 
by the manufacturer (Fig. 8). Using 
frequencies of 60 cycles and 7 kilo- 
cycles in a 4 to 1 voltage ratio, this 
amplifier develops only 0.745 inter- 
modulation distortion at 15 watts out- 
put. Using 40 cycles and 7 ke, the inter- 
modulation distortion is 1.2% at 15 
watts. When making power runs to 
determine the percentage of inter- 
modulation distortion, the 15-watt com- 
plex waveform measured by the dis- 
tortion meter is equivalent to 23.5 
watts of sine-wave signal having the 
same peak value as the resulting signal 
produced by intermodulation within the 
audio amplifier. 

The low distortion is accounted for 
partly by the large amount of over-all 
negative feedback used. To overcome 
the resulting tendency to oscillation at 
high frequencies, the gain of the first 
two stages at high frequencies is re- 
duced by two separate means. 

The output of the first stage is 
shunted by a combination of two capaci- 
tors and one resistor, C1, C2, and R1, so 
that the effective load impedance at 
high frequencies is reduced. Also, nega- 
tive feedback at high frequencies is 
provided between the plate of the sec- 
ond stage and the cathode of the first, 
through C3 and R2. 

All four of the amplifiers discussed 
in this article have damping factors of 
around 15, compared with 30 for clas- 
sical triode versions of the Williamson. 
That is, the various tetrode versions 
have an output impedance of about one- 
fifteenth the speaker voice-coil imped- 
ance, against one-thirtieth for the tri- 
ode circuit. Williamson points out' 
that the effective damping resistance 
is the sum of the amplifier output re- 
sistance and the speaker voice-coil re- 
sistance. The tetrode circuits therefore 
have total damping resistances, not 
twice as great as the triode circuit, but 
only about 3% greater. END 
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Some unexpected things 
happen in feedback 
amplifiers. This article 
tells the reasons and 
cures for some of them 


T first glance, the general idea 
behind feedback seems sound 
enough: Plenty of feedback 
improves amplifier perform- 

ance, and to get a large amount of 
feedback we must feed back a voltage 
from the output to a stage where the 
signal voltage is quite small. Bland 
acceptance of this fact as the only re- 
quirement has encouraged the design of 
a number of amplifiers in which feed- 
back is applied from the output stage 
back almost, if not quite, to the input 
stage. 
The snags 

The owner of such an amplifier will 
probably be all too familar with some 
of the snags attending over-all feed- 
back, but there are others that are 
perhaps less obvious. Many proud pos- 
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Fig. 1—The standard feedback systems. 


sessors of high-fidelity equipment have 
been puzzled by experiences like this: 
The complete chain sounds horrible— 
shrill resonances, intermodulation, and 
other forms of distortion; a check of 
the amplifier with dummy load shows 
everything O.K. in that part of the 
system; the speaker sounds fine on 
another amplifier; all impedances match 
correctly: the chain works nicely on 
phono input but not on radio (or maybe 
vice versa): but everything is O.K. 
when a different speaker is used. Where 
does the trouble lie? To see how such 
snags arise let’s consider first how 
feedback is obtained. 
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Fig. 2—The two methods of injection. 


From the viewpoint of the output 
end there are two kinds of feedback: 
voltage and current. See Fig. 1. In the 
first (Fig. 1-a) the signal fed back is 
proportional to the voltage developed 
across the output load; in the second 
(Fig. 1-b) it is proportional to the cur- 
rent drawn by the output load. 

From the viewpoint of the input end 


so far? 


there are two methods of applying the 
feedback: series injection and shunt 
injection. See Fig. 2. In the former 
the signal fed back is injected in series 
with the original input signal (Fig. 
2-a), while in the latter (Fig. 2-b) it 
is injected in shunt with it. 

A point that is often overlooked is 
that when the feedback loop includes 
both the input and output circuits of 
an amplifier, the impedance of the in- 
put-signal source, and the impedance 
of the output load affect the amount 
of feedback. 

For example, with voltage feedback, 
if the load impedance is reduced to 
zero there will be no feedback at all; 
similarly, when current feedback is 
used there will be no feedback at all if 
the load impedance is an open circuit. 

At the input end of the amplifier the 
method used to inject the feedback 
depends on the impedance of the signal 
source, With series injection the source 
impedance connected to the input must 
be low compared to the grid-circuit 
impedance of the first stage, or it will 
reduce the amount of feedback; if the 
input source impedance becomes an 
open circuit there is no feedback. 

In practice the input circuit is closed 
either by the secondary of an input 
transformer or by a grid resistor, so 
that there is always a complete feed- 
back path, although the impedance con- 
nected to the input will still modify 
the feedback characteristic somewhat. 

Shunt feedback injection depends on 
the source impedance connected to the 
input being high, since a short circuit 
across the input will reduce the feed- 
back to zero. 

The reader is probably quite familiar 
with the properties of inverse feedback 
in improving frequency response, re- 
ducing distortion, and modifying input 
and output impedances. For example, 
the internal output impedance of the 
amplifier, which serves as loudspeaker 
damping, can be reduced considerably 
by the liberal use of inverse feedback. 
Similarly, the input impedance can be 
modified—made either higher or lower 
—according to whether series or shunt 
injection respectively is used. 

Where an input transformer intro- 
duces an undesirable resonance peak, 
appropriate connection of the feedback 
circuit may damp out this resonance, 
and produce a satisfactory over-all re- 
sponse; but a change in the load im- 
pedance connected across the output 
will alter the actual amount of feed- 
back reaching the input, and thus 
change the effective response of the 
input transformer again. Similarly, 


why feed back 


By N. H. CROWHURST 


changing the input impedance can some- 
times affect the damping at the output. 

With over-all feedback this interac- 
tion is always present, even though it 
may pass unnoticed. An effect that does 
not pass unnoticed, however, is that the 
stability of the amplifier depends on 
the impedances connected to it. For 
example, an amplifier with over-all 
feedback like the one in Fig. 3 may 
be perfectly stable with a 3-ohm loud- 
speaker of one particular make; but 
some form of instability may show up 
when another speaker of slightly dif- 
ferent impedance is connected. In addi- 
tion, many amplifiers with over-all 
feedback are not stable when the out- 
put load is disconnected, or if a 15- 
ohm loudspeaker is used in place of a 
3-ohm type. 

Various arguments in their favor 
have been used by designers and manu- 
facturers of such amplifiers, but I be- 
lieve that with a really good amplifier 
we should not be so fussy about the 
impedances connected to it. Correct 
matching is obviously desirable, but 
one cannot prevent the loudspeaker 
impedance from having a frequency 
characteristic (Fig. 4) and affecting 
the feedback. 


Internal noise 


Another feature detracting from the 
advantages of over-all feedback is its 
effect on output hiss and other noises 
generated in all high-gain amplifiers. 
It has generally been preached that 
inverse feedback, however used, reduces 
distortion and noise, but this is not 
quite true. Harmonic and intermodula- 
tion distortion are periodic signals 
added to the original signal; with in- 
verse feedback we can build up an out- 
of-phase component of the distortion 
signal and combine the two so as to 
reduce it; but noise, especially output 
hiss, is not a periodic signal. Rather, 
it is a random movement of charges 
or currents occurring over an infinitely 
wide range of time intervals so that 
it contains frequency components ef- 
fectively from zero to infinity. It is 
true that the frequency response of 
the amplifier restricts the range of 
noise frequencies that reach the output, 
but the foregoing statement is true at 
the point where noise is generated. 
This means that to neutralize noise 
completely, an out-of-phase signal of 
the same amplitude must be fed back 
absolutely instantaneously coincident 
with each “happening.” The fact that 
every amplifier has a restricted fre- 
quency response makes this impossible, 
so it is obviously impossible for feed- 
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back to produce the same cancellation 
for noise that it does with distortion. 

Taking the over-all result when in- 
verse feedback is used, extra gain is 
required to offset that used up by the 
feedback. This means that in a feed- 
back amplifier the output noise will 
receive far more amplification than in 
the same amplifier without feedback. 
If feedback could cancel noise to the 
same extent that it can cancel harmonic 
distortion, the noise would finish up at 
about the same level as in the amplifier 
without feedback, provided the over-all 
gain remained the same; but because 
the inverse feedback is unable to cancel 
the noise as completely as it does the 
periodic distortion waveforms, the re- 
sulting noise in the output of the feed- 
back amplifier is actually higher. This 
explains what some workers have 
noted: that a feedback amplifier seems 
to have more hiss than a non-feedback 
amplifier with the same gain but with- 
out feedback. 


The alternative 


All these disadvantages of over-all 
feedback can be overcome by restrict- 


the driver stage—will prevent instabil- 
ity troubles with changes in the output 
load. It can even improve amplifiers 
that are perfectly stable with over-all 
feedback, but whose performance may 
be affected in other ways by changes 
in the output load. 

The next question is: Why don’t 
more people use this short-loop feed- 
back arrangement? 


The difficulty 


When it comes to applying feedback 
from the output of an amplifier to the 
driver stage, the difficulty that arises 
is that the signal at the point to which 
feedback is applied is not very much 
smaller than at the point-from which 
it is obtained. If the feedback is taken 
from the low-impedance secondary of 
an output transformer (Fig. 5-a) the 
voltage may not be high enough to give 
as much feedback as you want. On the 
other hand, if feedback is taken from 
the primary of the output transformers, 
(Fig. 5-b) there is plenty of voltage 
available, but the voltage-divider re- 
sistors required to produce sufficient 
feedback at the cathode of the pre- 


Fig. 3—Circuit of a typical amplifier with over-all voltage feedback. 


ing the number of amplifier stages 
over which feedback is applied. 
Fortunately, coupling impedances be- 
tween stages are not subject to varia- 
tion as source and load impedances are, 
so the possibility of impedance changes 
at both ends of the loop no longer 
arises. Besides, it is generally unneces- 
sary to apply feedback to reduce dis- 
tortion in the early stages of an am- 
plifier where signal level is so small 
that curvature distortion cannot arise 
anyway; in fact, it is better to operate 
the low-level stages at maximum gain 
to maintain a good signal-to-noise ratio. 
Sometimes single-stage feedback may 
be used in a low-level stage for tone 
control, but this can still be applied 
after sufficient amplification has been 
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provided to overcome output-hiss trou- 
bles. 

Applying inverse feedback from the 
output over not more than two stages 
—and preferably only as far back as 
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ceeding stage are so low that they ab- 
sorb an appreciable proportion of the 
available output power, which is clearly 
undesirable. 


The solution 


Basically, the solution is fairly sim- 
ple, but (as usual) there is a practical 
snag which explains why it has not 
yet been more widely applied. As we 
explained above, the impedance on the 
primary side of the output transformer 
is high, so that, although more than 
adequate voltage for feedback purposes 
is available, the feedback resistor chain 
will absorb more current than can be 
spared. On the transformer secondary 
the resistance of the feedback arrange- 
ment absorbs negligible energy because 
plenty of current is available, but the 
voltage is insufficient. What we need is 
an impedance between these extremes. 

An amplifier designed to feed con- 
stant-voltage lines makes the matter 
quite simple because both the voltage 
and the impedance are about right to 
give a reasonable degree of feedback 
without absorbing an undue proportion 
of the output power. But it is not neces- 
sary to use constant-voltage output 
with an additional transformer in the 
loudspeaker merely to get satisfactory 
feedback. 

The output transformer can still pro- 
vide for direct connection to the voice 
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Fig. 5—Types of short-loop feedback. 


coil, if it has taps on the primary (Fig. 
6-a)or an additional winding, (Fig. 
6-b) so that a suitable intermediate 
impedance point is available for feed- 
back purposes. The separate-feedback- 
winding (tertiary) method is prefer- 
able because it eliminates the blocking 
capacitors needed when taps on the 
primary are used. Because the feed- 
back circuit consumes negligible power, 
the tertiary can be wound with fine- 
gauge wire, and need occupy only neg- 
ligible space. 

The idea of a separate feedback 
winding on the output transformer is 
not new; in fact, several transformer 
manufacturers already include models 
with this provision in their lines. 

There is another advantage in hav- 
ing an extra tapped winding on the 
output transformer from the develop- 
ment angle. When the development en- 
gineer has his amplifier on the bench, 
and is experimenting with various 
values in the feedback circuit, he can 
select different values of resistors and 
capacitors immediately from stock and 
simply connect them in until suitable 
results are achieved; but if he wants 
an additional winding on the output 
transformer it involves a tantalizing 
delay; it cannot just be connected in 
but means ordering another trans- 
former or waiting while the winding 
shop produces the modifications. END 
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Fig. 6—Two better feedback circuits. 
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BUILD THIS 
TRANSISTOR p> 
HEARING AID 


By RUFUS P. TURNER 


aids employ type CK718 junction 

transistors. The CK718 is special 

type supplied to manufacturers 
of hearing aids. The simple hearing 
aid described in this article uses type 
CK722 transistors which are available 
to the experimenter. 

The task of developing a transis- 
torized hearing aid that might be 
duplicated by any electronic-technician 
proved intriguing, but this author met 
obstacles at every turn. First, no 
amount of experimenting with the 
CK722 in resistance-coupled circuits 
seemed to give the required gain and 
power output with tolerable noise level, 
even when four R-C stages were 
cascaded. Transformer coupling finally 
was used. Also, the much desired op- 
eration on a single 114-volt cell did not 
pan out. We had to go to 15 volts. 
Undoubtedly, the CK721, with its higher 
power gain and different coefficients, 
would furnish the required drive. But 
this is an expensive type, and is not as 
readily available to the private experi- 
menter as the CK722. And finally, most 
of the subsubminiature circuit compo- 
nents we wanted to use just were not to 
be had. So we used the smallest parts 
available to the general radio public 
and made them work in a small space. 

The finished hearing aid is shown in 
photo. It is built into a du Maurier 
cigarette tin. Many types of inexpen- 
sive housings were considered, but 
preference finally was given to this 
extra-light, attractively colored alumi- 
num box with hinged lid. Over-all 
dimensions are 314 inches high, 3 inches 
wide, and % inch thick. As Fig. 1 
Shows, the instrument is just slightly 
larger than the standard cigarette 
package beside which it is posed. In 
fact, it is only 2.8 cubic inches larger 
and it weighs only approximately 3 
times as much as the full pack of 
cigarettes. 

This hearing aid will fit easily into 
a man's shirt pocket. It is entirely self- 
contained except for the miniature ear- 
phone. Operating current is supplied 
by a single 15-volt Burgess U10 hear- 


e transistor hearing 


ing-aid battery, 1% x 15/16 x % inches 
in size; total current drain is 1.4 milli- 
amperes. 

Fig. 2 is the complete circuit 
schematic. Three ground-emitter am- 
plifier stages are used. Transformer 
coupling is used between stages and 
between the crystal microphone M and 
the first stage. The crystal earphone 
P is bridged directly across to the 
collector-output circuit of the last stage. 
It is possible also to use a 1,000-to- 
3,000-ohm magnetic earphone by con- 
necting it in place cf the 25,000-ohm 
resistor. If the magnetic unit is used, 
some system of volume control other 
than that shown in Fig. 2 must be 
employed. A satisfactory alternative 
would be a 10,000-ohm potentiometer 
connected across the secondary of trans- 
former T3, with the wiper (center con- 
tact) of this potentiometer connected 
to the coupling capacitor. 

To match the high collector imped- 
ance of one stage to the low base-input 
impedance of the following stage, trans- 
formers T2 and T3 are used backward. 
That is, the collector is connected to 
the normal secondary (high-impedance 
winding) and the following base to the 
normal primary (low-impedance wind- 
ing). Input transformer T1 is connected 
so that its high-impedance winding goes 
to the microphone, and its low-imped- 
ance winding to the base-input circuit 
of the first transistor. While the sub- 
subouncer transformers shown here do 
not provide perfect impedance matches, 
the discrepancy does not appear to 
hamper good performance, and an im- 
portant point is that these transformers 
are available now at radio stores. Un- 
doubtedly, the tiny new  Stancor 


transistor transformers (type UM-110 
CKT22 0) 
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Fig. 1—Hearing aid is cigarette-case size. 


inter-stage, and UM-112 crystal micro- 
phone) would do the job more satis- 
factorily, and by the time this article 
is printed they probably will be obtain- 
able from jobbers’ stocks. 

The coupling capacitors are necessary 
to prevent short-circuiting the tran- 
sistor bases to ground through the 
transformer windings. They should be 
as high in capacitance as possible for 
the necessary small physical size, in 
the interest of good low-frequency re- 
sponse. One microfarad is as high as 
the author could obtain readily in 
“smallish” size. The components shown 
here are Astron Metalite 200-volt metal- 
lized-paper 1-uf tubular units. The new 
tantalum electrolytic capacitors, when 
available will be considerably smaller, 
and should aid materially in reducing 
the size of homemade hearing aids. 

The four fixed resistors must be 
selected BY EXPERIMENT for the indi- 
vidual transistors. There is enough nor- 
mal variation in CK722 characteristics 
to necessitate this picking process. The 
base resistors may be expected to vary 
between 100,000 ohms and 3 megohms. 
The collector resistance in the output 
of the last transistor will vary from 
15,000 to 100,000 ohms. At least, that 
has been this author’s experience. The 
best test procedure is to connect a 
variable resistor (potentiometer) tem- 
porarily in the position to be occupied 
by the base resistor, and then to vary 
it until the best compromise is obtained 
between low collector current, loud sig- 
nal with minimum distortion, and lowest 
noise output. When the best setting has 
been obtained, remove the variable 
resistor from the circuit, measure its 
resistance setting carefully, and replace 
it in the circuit with the same amount 
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Fig. 2—Schematic of the hearing aid. Asterisked components were chosen by 


experiment. 
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Fig. 3, left, and Fig. 4, right, show the interior of the case and the way the parts are mounted on a plastic card. 


The transistors are mounted on the card between the cylindrical capacitors. The one farthest to the right is amplifier V1 


of fixed resistance. Finally, try it in 
place of the single collector resistor, 
and adjust for highest undistorted out- 
put with low collector current. 

To facilitate these tests, the reader 
may start out with the author’s values 
as given in the schematic, then sub- 
stitute the variable resistor progres- 
sively in each position. In this way, 
the entire system will be in operation 
while one stage is being “pruned.” 
During this test, the microphone may 
be disconnected temporarily and a 
1,000-cycle signal fed into transformer 
T1 from a low-distortion audio oscil- 
lator. An a.c. vacuum-tube voltmeter 
or oscilloscope may be connected in 
parallel with the earphone for quanti- 
tative observations of output while 
listening to the signal. 

In general, it is a good procedure 
to minimize the noise level by making 
adjustments in the input stage, and to 
maximize output by means of adjust- 
ments in the output stage, although 
Some compromise necessarily must be 
reached between adjustments in each 
of the three stages. 

Once the fixed resistors have been 
installed, swapping transistors between 
stages will not be practical But no 
inconvenience should arise from having 
to keep each transistor in its own 
stage, since their life is said to be 
70,000 hours (approximately 8 years 
if you run the hearing aid 24 hours 
continuously each day!). 

Speech at a comfortable conversa- 
tional level originating about 4 feet 
from the microphone will produce a 
l-volt swing across the crystal ear- 
phone when the VOL control is set for 
maximum volume. At this setting, the 
residual noise level varies from 0.05 
to 0.1 volt and is a gentle rushing 
sound. The noise level may be higher 
or lower with other transistors. It does 
nct appear that any noise sorting goes 
into selection of ordinary CK722’s. 

The volume control is a Centralab 
type B16-218 subminiature potentio- 
meter with ganged switch S. This unit 
is smaller than a dime, and is in the 
lower right-hand corner of the case in 
Fig. 1. The back of the control, show- 
ing the three potentiometer lugs and 
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the two switch lugs, can be seen in the 
lower left-hand corner of the opened 
lid in one of the other photographs. 


Construction 


Construction details are shown in the 
photographs. 

The microphone is mounted in the 
upper center portion of the hinged lid 
of the cigarette case. А 9$-inch-diameter 
hole is cut with a socket punch. This 
hole is then covered with a square of 
gauze cloth which serves as a grill 
when Duco-cemented inside the lid back 
of the hole. A square washer of thin 
sponge rubber then is cemented around 
the hole, over the cloth, and the micro- 
phone is cemented to this rubber. This 
makes a good shock mount. 

The volume control is mounted 
through another 5&-inch-diameter hole 
in the lower right-hand corner of the 
lid. One switeh lug must be bent tem- 
porarily slightly perpendicular to allow 
passage of both lugs through the hole. 
The control is held by small screws 
(furnished) which pass through holes 
in the switch lugs. One of these screws 
(and the corresponding switch lug) 
accordingly must be insulated from the 
metal lid. This is the lug connected 
to the positive terminal of the battery. 
Cellophane (Seotch) tape was used for 
this insulation in the author's instru- 
ment. 

One photo (Fig. 4) shows how the 
circuit components are mounted on 
a thin plastic card. The three trans- 
formers are Duco-cemented to the card, 
and their leads are passed through 
holes. The pigtail leads of the transis- 
tors and of the three 1-uf capacitors 
likewise are passed through holes. Cir- 
cuit connections are completed under 
the card by soldering together appro- 
priate pigtails. The four fixed resistors 
are under the card. To prevent short- 
circuits, leads that must cross each 
other are covered with thin spaghetti 
tubing. After the under-card wiring is 
completed, coil dope is brushed copiously 
over the wiring to form a solid cake 
that prevents grounding to the metal 
case. Leads are soldered directly to the 
battery terminals and a covering of 


Scoteh tape is used to insulate the 
terminals after the connection has been 
made. As can be seen in the photo- 
graphs, the thin earphone cord passes 
out of the edge of the case through a 
hole lined with a baby rubber grommet. 

Very thin plastic-covered flexible wire 
is used for the connections from the 
volume control, switch, microphone, and 
battery. Note that the transformers 
have been mounted with their cores at 
right angles to minimize undesired 
coupling. The transformer lead colors 
are indicated in the schematic, to per- 
mit proper connections to be made with. 
least confusion. If oscillation should 
arise, reversing the leads of one of the 
transformer windings usually will cor- 
rect it. 

Howling due to acoustic feedback will 
occur whenever the earphone is held 
close to and pointed at the microphone. 
With the plastie ear plug attached, the 
earphone must be placed within 1 inch 
of the microphone to start the howl. 
The plug's narrow canal introduces 
some attenuation of sound, and without 
it whistling occurs when the earphone 
faces the microphone from 1 foot away. 


Conclusion 

Without apology, it should be pointed 
out that this instrument does not rep- 
resent the ultimate in subminiaturiza- 
tion and low power drain that may be 
possible to obtain in transistorized 
hearing aids. Rather, it is an answer 


Materials for hearing aid 

Resistors: 1—25,000, 2—100,000 ohms, 1—2.2 meg- 
ohms, 4 watt; 1—500,000-оһт potentiometer with 
switch, Centralab Bl&-218. 

Capacitors: 3—l-uf, miniature Astron 200-volt 
Metallite. 
Transistors: 3—Raytheon CK722 junction type. 
Transformers: I—UTC type 5506 subsubouncer (Т1); 
2—UTC type 5502 subsubouncer (T2, T3). 

Other equipment: B—Miniature hearing aid battery, 
Burgess Ul0, M—Crystal-type hearing-aid micro- 
phone, Brush ВВ-142-2. P—Crystal-type hearing-aid 
earphone, Brush EB with cord and ear-plug. Ciga- 
rette case, etc., as described in text. 


to a challenge to develop the smallest 
practical instrument that can be built 
from parts obtainable, which would 
use the readily available CK722 tran- 
sistor, and which we might reasonably 
expect a radioman to duplicate with 
ordinary tools. te Ee END 
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EXPERIMENTAL SUBMINIATURE А.Е. 


AMPLIFIER 


Subminiature 
audio amplifiers 
need not lack 
power. 

This tiny job de- 
livers about 


3 watts of audio 


By HARRY D. PARKER, JR. 


ERE is an experimental sub- 

miniature audio amplifier that 

packs an amazing amount of 

power, The entire circuit—ex- 
cept for the output transformer—fits 
on a 4 x 14-inch chassis, and the push- 
pull output stage delivers a full 3 watts 
of power. The over-all voltage gain is 
5,400. 

Fig. 1 shows the amplifier circuit. 
Alternative types are suggested for 
some of the tubes, since the current 
military demand for subminiatures may 
lead to short supplies for civilian equip- 
ment. 

The interstage transformer is a 
U.T.C. Ouncer type #0-6, single plate 
to push-pull grids. Since this trans- 
former is not designed to carry any 
appreciable amount of d.c., the plate 
current in the primary circuit must be 
limited. By keeping the plate voltage 
on the driver tube (6K4 or CK5703) to 
between 90 and 100 volts, the current 
drawn will be about right. (The bias 
resistors shown in Fig. 1 and in Table 
I will do this). 

The miniature-electrolytic filter and 
decoupling capacitors are standard, but 
it took considerable shopping around 
to find them. These are Cornell-Dubilier 
type BBR’s. The 20-uf, 150-volt units 
measure a mere 1% inches high by 
% inch in diameter, while the 25-nf, 
25-volt cathode-bypass capacitors are 
only 1% inches high by % inch in 
diameter. 

The push-pull output transformer is 
mounted on the speaker. The amplifier- 
output leads are tied to three minia- 
ture tie-points on the chassis, and 
connected to the speaker through a 3- 


'This 3-watt a.f. amplifier is pocket size. Special miniature parts are used. 
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Fig. 1—Schematic of the subminiature audio amplifier. A screen-grid dropping 
resistor and bypass capacitor will have to be added if a 5702 is used in the 
input stage. See Fig. 2 for heater circuit. 


conductor cable. 

A filament transformer was out of 
the question in a self-powered unit as 
small as this. A series-parallel filament 
hookup was required, as the various 
tube heaters have different current 


ratings. Fig. 2 shows two alternative 
arrangements, depending on the tubes 
used in the first and second stages. The 
shunt resistor across the low-current 
tube heaters was made from an adjust- 
able 5-watt wirewound unit. After set- 
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ting the slider to the exact value, the 
excess resistance was sawed off, and 
the slider end was soldered directly to 
the chassis. Of course, the necessary 
values can also be obtained by con- 
necting small composition resistors in 
series or parallel. 

If you have to use a combination of 
one 200-ma tube and one 150-ma tube 
in the first two stages, the shunting 
resistor across the paralleled heaters 


x 220 PAS CK5702 519 0R 5702 
126/19, SOMA 6271W, ООА 
Fig. 2—Alternative heater arrange- 


ments. See text for other combinations. 


should be 63 ohms. Of course, with an 
external 6.3-volt filament transformer, 
all heaters can be wired in parallel. 


Construction 

Some of the tubes used were experi- 
mental subminiature types which are 
probably not now obtainable. The 
present-day commercial equivalent is 
given in all such cases. The 
CK5702 and the CK5703 use in-line 
subminiature 5- and 7-pin sockets, 
available from most supply houses. The 
clamps for mounting the tubes and the 
filter capacitors were made from shim 
brass strips -inch wide. These were 


CK5702 CK5703 
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Fig. 3—Basing diagrams of submini- 
ature tubes suggested for the amplifier. 


eut long enough to surround the tube or 
capacitor and allow a lip at each end 
which is drilled to take a small bolt and 
nut to facilitate replacement. One edge 
of the clamp is soldered to the chassis 
as shown in the photographs. Shim 
brass solders beautifully and is carried 
by most hobby and metal-supply houses. 
The chassis is 4 inches long by 1% 
inches wide by 14% inches high, and 
was also made of shim brass. All holes 
were laid out carefully and drilled be- 
fore forming. Since the 100-ma selen- 
ium rectifier has to be mounted close to 
the chassis, it is a good idea to put a 
piece of thin fiber insulation under it 
to avoid possible shorts. 

When wiring the circuit, wire in the 
resistors first, then the filament and 
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Fig. 4—Frequency response of the am- 
plifier measured across 500-ohm load. 


B plus leads. Keep all units as close to 
the chassis as possible to allow suffi- 
cient room to mount the cathode bypass 
capacitors and filament resistor. Solder 
cathode bias resistors as close to the 
tube bases as possible and cut away the 
excess lead lengths. Solder insulated 
extension leads to these points to con- 
nect to the bypass capacitors. Use the 
same method with the filter capacitors. 
This eliminates the possibility of these 
leads shorting later on. 

Be very careful when soldering close 
to the tube bases. Use a good, clean, 
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soldering, are practically a must for 
subminiature work. Use a pencil-type 
soldering iron with good-quality solder 
and rosin flux. No. 22 stranded, tinned, 
plastic-covered hookup wire was used 
to wire the amplifier. 

The 1-megohm volume control is a 
miniature unit measuring only % inch 
in diameter. A standard RCA phono 
jack is used as an input connector. 
Typical operating values for various 
tubes are given in Table I. Note that 
type 5702 is a pentode. If one of these 
is used in place of the 5719, a 
500,000-ohm screen resistor and a 0.1- 


Materials for amplifier 


Resistors: |—4.7 megohms, 1—220,000, 1—39,000, 
1—820, 1—330 ohms, /2 watt; 1—2,200 ohms, | watt; 
1—150 ohms, 2 watt; 1—200 ohms, 5 watt; 1—220- 
ohm, 50-watt line-cord resistor; heater shunt (see 
text); I—I-megohm potentiometer. 

Capacitors: (Electrolytic) 5—20 uf, 150 volts; 3— 
25 uf, 25 volts, Cornell-Dubilier type BBR or equiv- 
alent. (Paper) 1—.05 uf (Cornell-Dubilier type MP, 
MTW, or equivalent). 

Miscellaneous: [interstate a.f. transformer, single 
plate to push-pull grids (U.T.C. type 0-6 or equiv- 
alent); | push-pull output transformer, 6,000 ohms 
to voice coil; 00-та selenium rectifier; tubes: 
as indicated in schematic and text; miniature 
sockets to suit; shim brass for chassis and brackets; 
terminals; wire; solder; hardware. 


TABLE I 
Heater plate screen Cathode | Amp. 
Tube у__атр v ma v ma resistor | factor| Watts Out 
5702 6.3 | 0.2 120 7:5 120 2.5 200 
5703 63 | 02 120 9 v sie 220 25 Ma 
5902 6.3 | 0.45 110 | 30 110 2.2 270 ie | 
6K4 6&3 | 0.15 100 | 13 5 150 20 Gon 


hot iron and rosin flux. Pick up a tiny 
bit of solder on the iron and just touch 
it to the joint. Solder all joints as 
quickly as possible, with a minimum 
amount of heat. 

Tiny jewelers’ side-cutters and long- 
nose pliers, as well as tweezers for 
holding small parts in place while 
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uf bypass capacitor will have to be 
added. Also note the recommended 
cathode resistor for each type. Basing 
diagrams for the subminiature tubes 
are shown in Fig. 3. Fig. 4 shows the 
frequency response of the subminia- 
ture amplifier as measured across a 
500-ohm output load. END 
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"I Keep Getting People!" 
Suggested by Pje. D. Holdsworth, Fort Monmouth, N. J. 
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Undistorted wideband 


response is a must for 


hi fi. The author tells 


you how to achieve it. 


extending 


By JOSEPH 


PART I 


T IS NOT very many years since we 
judged the quality of an audio am- 
plifier in terms of its behavior over 
the audible range of 20 to 20,000 
cycles, and considered that any ampli- 
fier flat within those limits met the 
specifications for high-fidelity. But to- 
day we design audio amplifiers for flat 
response between 10 cycles and 100,000 
cycles and even try to extend this an 
additional octave or more at each end. 
To many people this seems like gild- 
ing the lily, especially in view of the 
fact that very few program sources— 
whether broadcast or recorded—pro- 
vide much if any signal material below 
50 cycles or above 15,000 cycles. But 
there are excellent reasons for extend- 
ing the response of high-fidelity am- 
plifiers as much as two or three octaves 
above and below the audible range, and 
the fine performance of many modern 
amplifiers is due to the fact that they 
possess this extreme bandwidth. 


Nonlinearity 


First of all, distortion is always the 
product of some form of nonlinearity. 
Obviously, the way to eliminate or 
minimize distortion is to make the cir- 
cuit as a whole, as well as its individual 
elements, as linear as possible. There 
is a naive tendency to believe that non- 
linearity (and therefore distortion), is 
limited to vacuum tubes. Nothing could 
be further from the truth. Vacuum 
tubes are merely circuit elements, 
fully comparable and indeed reducible 
to combinations of resistance, capaci- 
tance, and inductance. The fact is that 
any circuit element which departs from 
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linearity in any way can produce dis- 
tortion. 

Moreover, a vacuum tube does not 
operate by itself, but in combination 
and relation with its associated capaci- 
tances, resistances, inductances, and 
voltage sources; and behaves as a sort 
of organism composed of all these ele- 
ments or behaving as a unit. Similarly, 
a complete audio amplifier is simply a 
more complex organism, and its per- 
formance is based not only on the be- 
havior of the individual elements which 
comprise it, but also on its behavior as 
a unit. In other words, not only may the 
individual circuit elements in an am- 
plifier produce distortion, but the am- 
plifier itself as a unit also may pro- 
duce distortion in the nonlinear portion 
of its operating characteristics. 

If audio waveforms were composed 
only of frequencies strictly within the 
audible range, it might be sufficient to 
demand linearity only over the audio 
range. But typical audio waveforms 
contain frequency components that lie 
below and above the audible range. 
These are beat notes, transients, har- 
monies, and subharmonies. Even if they 
did not have all these frequency com- 
ponents originally, they would acquire 
them in passing through the amplifier 
if any element in the circuit is non- 
linear. And although these frequency 
components are not audible in them- 
selves, they can produce serious distor- 
tion within the audible range by in- 
termodulation, by driving tubes into 
their nonlinear regions, or by trigger- 
ing resonant circuits into oscillation, 
which, in turn, can drive the amplifier 


into nonlinear operation, not only in 
the nonaudible range but also in the 
audible range. 


Bandwidth requirements 

Because pure audio tones are sine 
waves, we tend to labor under the mis- 
conception that an audio amplifier deals 
with sine waves exclusively. Nothing 
could be further from the truth. Almost 
all musical tones have very complex 
waveforms and actually resemble 
square waves more than sine waves. 
Television has taught us that to re- 
produce square waves accurately we 
require at least ten times the bandwidth 
that we need to reproduce sine waves. 
Because the complex waveforms of 
musical sounds—composed as they are 
of fundamentals, harmonies, beat notes, 
and transients—resemble square waves 
more than sine waves, it is obvious 
that to reproduce them accurately we 
require a much greater bandwidth than 
would be necessary if we were in fact 
dealing with sine waves. 

Finally, there is one more compel- 
ling and highly practical reason for 
extending the bandwidth of amplifiers 
for two or three octaves above and be- 
low audibility. Although it may be 
theoretically possible to design per- 
fectly linear, distortionless amplifiers, 
in practice we always generate some 
distortion. We can minimize it by op- 
erating tubes far below their normal 
output ratings, by push-pull operation, 
by maintaining the best possible bal- 
ance; but in spite of these measures 
we normally have to face a residual dis- 
tortion of perhaps 2 percent. This is 
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still too great for acceptable reproduc- 
tion of the whole audible spectrum. 
Fortunately, we have a wonderful 
weapon for reducing this to an insig- 
nificant minimum: inverse feedback. 
By proper design we can obtain feed- 
back factors of anywhere from 10 to 
50, which means reducing distortion by 
a factor of 10 in the first case and 50 
in the second. Thus, our 2-percent resi- 
due could be reduced to % of one per- 
cent in the first case, and only 14; of 
one percent in the second case. Some- 
where within that range the distortion 
could be dismissed as of no practical 
consequence even to a “golden ear." 


Feedback problems 

Unfortunately, we can apply this 
much feedback only at the risk of in- 
troducing other types of distortion, 
namely: hangover, ringing, or outright 
oscillation. This is because inverse feed- 
back cancels distortion only over the 
frequency range in which the waveform 
fed back is 180 degrees out of phase 
with the input voltage. To maintain 
that relationship we must keep the 
phase shift of the amplifier constant 
not only over the entire audible range 
but far below and above it. If an am- 
plifier were absolutely flat from d.c. to 
infinity there would be no limit to the 
amount of feedback we could employ. 
Actually, however, even the best am- 
plifier will have some phase shift at 
the low end and a resonant peak at 
some high frequecy. At very low fre- 
quencies the feedback may be suffi- 
ciently in-phase to produce regeneration 
—if not outright oscillation (motor- 
boating). The high-frequency resonance 
peak will reverse the phase of the out- 
put signals at the resonant frequency, 
and shift those near it enough to start 
parasitic oscillations. To obtain the 
large amounts of feedback necessary to 
reduce residual distortion to an accept- 
able minimum without generating tran- 
sient distortion, we must reduce the 
phase shift of the whole amplifier, not 
only throughout the audible range, but 
for several octaves above and below it. 


Fig. 1—Cross-coupled phase inverter with a direct-coupled 
voltage amplifier. The elimination of coupling capacitors— 
except at the input—reduces phase shift at very low fre- 
quencies and makes it possible for us to use more inverse 
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This is precisely the same thing as 
saying that we must extend the band- 
width of the amplifier at each end of 
the audible range. 

So much for the necessity. Now how 
do we extend the bandwidth of an 
audio amplifier? The place to start is 
at the weakest point—the output trans- 
former. The development of excellent 
phase inverters, and the use of big 
tetrodes as triodes, with low driving 
requirements, have eliminated the need 
for interstage and driver transformers 
in high-fidelity amplifiers. There have 
been attempts to dispense with the out- 
put transformer as well. At least one 
commercial amplifier couples the output 
tubes directly to a 500-ohm voice coil. 
There are several circuits also that have 
multiple output tubes either as parallel 
cathode followers or in bridge circuits 
for coupling directly to low-resistance 
voice coils, and eventually—especially 
with transistors—we shall probably 
eliminate output transformers alto- 
gether. At present, however, the ap- 
plication of these circuits is handi- 
capped either by their very poor effi- 
ciency or by limitations in voice-coil 
design. For example, one amplifier that 
uses 8 or 16 large triodes in a cathode- 
follower output circuit requires an in- 
put of 1 kilowatt for an output of less 
than 10 watts. On the other hand, ex- 
cept in bridge-type output circuits, di- 
rect coupling to the loudspeaker re- 
quires that the voice coil carry at least 
part of the d.c. plate current. This 
introduces serious difficulties in wire 
sizes, mass, and heat dissipation. 

So, for the moment at least, we are 
still dependent on output transformers. 
Fortunately, these have been improved 
tremendously in the past few years. 
Whereas previously even the best ones 
had flat frequency response only with- 
in the audio range, there are trans- 
formers available today that are in- 
herently flat from 10 cycles to nearly 
100,000 cycles. 

The use of one of these transformers 
is a very long step on the way to that 
extended bandwidth. But it goes only 
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feedback to extend the bandwidth of the amplifier. 
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part of the way (which is not final, 
because few designers have troubled 
to go the rest of the way). Some of 
these wideband transformers permit 
us to use as much as 30 db of feedback, 
and in most cases this is sufficient to 
reduce distortion to an inconsequen- 
tially low level. Nevertheless, even this 
has not completely satisfied the critical 
ear, Perfection is a hard taskmaster 
and the new output transformers do 
not, of themselves, satisfy the demands 
of the most critical. The horse and 
cart have been reversed, so to speak. 
Instead of the output transformer be- 
ing worse than the rest of the am- 
plifier, it is now much better. Fortu- 
nately, it is not too difficult or too ex- 
pensive to make the rest of the amplifier 
as good as the output transformer and 
thus bring the entire reproducing sys- 
tem another step nearer perfection. 


Improving l.f. response 


The low-frequency response of an 
amplifier is limited principally by the 
series or coupling capacitances. To ex- 
tend the response downward we must 
reduce the series coupling reactances 
and increase the time-constants. One 
way to do this is to use larger coupling 
capacitors. Unfortunately, we cannot 
get very far with this method. While 
it improves the low-frequency response, 
the need for better high-frequency re- 
sponse as well calls for reducing the 
plate and grid loads; so, if we do both, 
we may actually end up with the same 
time-constant as when we started. 

A fruitful form of design logic is to 
start with the theoretically best means 
of achieving an end, and work down to 
a less perfect, but more practical com- 
promise. Obviously, then, as far as low- 
frequency response is concerned, the 
best thing would be to eliminate the 
coupling capacitances altogether. A 
few years ago much work was done on 
direct-coupled amplifiers and this maga- 
zine published a great deal of material 
on the subject. These old direct-coupled 
amplifiers produced the finest reproduc- 
tion of their day, but they were difficult 
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Fig. 2—Fixed-bias output amplifier with a direct-coupled 
driver. Suitable methods for coupling this combination to 
the preamplifier unit shown in Fig. 1 are discussed in the 
text, both in this installment and the next one. 
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to adjust, had poor stability, and re- 
quired high-voltage or multiple power 
supplies. 

Though the all-direct-coupled ampli- 
fier is a rarity today, most high-quality 
amplifiers now employ some direct- 
coupled stages. The Williamson uses 
direct coupling between the voltage am- 
plifier and the phase inverter; and 
many others use direct coupling be- 
tween cathode-follower drivers and out- 
put tubes. Today, fortunately, many of 
the original difficulties can be eliminated 
or minimized. 

As one illustration, the cross-coupled 
phase inverter provides completely bal- 
anced inversion and a means of adjust- 
ing and maintaining balance over sev- 
eral direct-coupled stages, so that a 
two- or three-stage direct-coupled am- 
plifier is quite practical today. Fig. 1 
Shows a three-stage inverter-voltage 
amplifier which might be used as the 
input section of a high-fidelity system. 
The first two tubes provide the phase 
inversion and have a gain of about 25. 
The total gain depends on the tube used 
in the third stage. А 12AU7 will give 
an output of around 125 volts plate-to- 
plate and a gain of about 300, while a 
12A X7 will give a slightly lower output 
voltage but will increase the over-all 
gain to between 750 and 900. The low- 
frequency response is flat right down 
to zero cycles—in other words, the am- 
plifier responds to d.c. Thus there is 
no phase shift whatever at the low end. 

But what happens now? We could 
direct-couple this amplifier to an output 
stage, but there are serious deterrents. 
First of all, the circuit calls for between 
300 and 400 volts at the plates of the 
third tube. Since modern power tubes 
require an effective plate voltage of 
about 400, such direct coupling would 
call for a 700- to 800-volt power supply 
or two 400-volt supplies in series. More- 
over, there is the problem of providing 
proper bias for the output tubes, since 
their grids would be some 250 volts 
above ground. These problems are not 
insuperable, but they call for a simpler 
solution. Fortunately, there is one. 


Reducing phase shift 

Phase shift is cumulative. The over- 
all phase shift in an amplifier is the 
sum of the phase shifts of the individ- 
ual stages. Obviously, if we can reduce 
the number of phase-shift points in 
the amplifier, we can achieve a great 
improvement. By using the direct- 
coupled voltage amplifier of Fig. 1 we 
eliminate two phase-shift points, and 
minimize one other: The input stage is 
& cathode follower and its input imped- 
ance is many times higher than a con- 
vential amplifier. This allows us to use 
a very high value for R,, and thus the 
phase shift with any reasonable input 
capacitor will be several times better 
than with the same capacitor in a con- 
ventional circuit. If we are forced to 
use a coupling capacitor at the output 
of this voltage amplifier as well, we 
wil miss perfection but stil will 
achieve a great improvement over the 
conventional design. 


Let us see what happens in the two 
possible cases—that is, coupling to out- 
put tubes with self-bias and to output 
tubes with fixed-bias. Cathode bias per- 
mits a grid resistor of around 500,000 
ohms maximum. An 0.5-uf coupling 
capacitor would therefore yield a time- 
constant of 0.25 second, and bring down 
the frequency at which phase shift is 
noticeable to 4 cycles or less. In 
any case the phase-shift characteristic 
would be as least one octave and pos- 
sibly two octaves better than that of 
the best output transformer. As a 
matter of fact, we can even improve on 
this, as we shall see later on. 

The solution with fixed bias is even 
more satisfactory. Unless we use a 
driver transformer—which is undesir- 
able for many reasons—the only really 
satisfactory way of coupling fixed-bias 
output tubes to an R-C-coupled ampli- 
fier is through a cathode-follower driver. 
But the driver itself can be direct- 
coupled to the output tubes as shown 
in Fig. 2. We now have two direct- 
coupled sections: the first one includes 
the cross-coupled phase inverter and 
the voltage amplifier, and the second 
takes in the driver and output tubes. 
Coupling these sections directly would 
present many serious problems. But 
fortunately it is not at all necessary. 
Remember that a cathode follower has 
an extremely high input resistance— 
some 10 times the grid resistor, or 5 
megohms in this instance. Therefore 
if we used 0.5-uf capacitors to couple 
the two sections together, the time- 
constant would be 2.5 seconds, yielding 
a frequency of 0.4 cycles at the phase- 
shift point. This is unnecessarily low. 
If we used 0.1-uf coupling capacitors, 
the point of phase shift would be 2 
cycles. Even this is better than we need, 
and we would now have an amplifier 
which, though not direct-coupled all 
the way, would be just as good at audio 
frequencies as an all-direct-coupled am- 
plifier, and which requires only a single 


power supply, and also is much more 
stable. 

In any case, whether we use fixed- or 
self-bias in the output stage, we would 
have an amplifier with only a single 
internal coupling capacitance and a 
single point of internal phase shift. 
The amplifier would now have good 
enough low-frequency response for any 
output transformer and indeed be good 
enough to improve the performance of 
the best available transformers by allow- 
ing us to use more feedback. 

Moreover, unlike the older types of 
direct-coupled amplifiers, these ampli- 
fiers—which we might call virtual di- 
rect-coupled—are easy to balance and 
keep in balance. The 2,000-ohm balanc- 
ing control (R1) in the cathode legs of 
the input stage not only will balance 
the direct-coupled front section for d.c., 
but also will balance the entire ampli- 
fier at audio frequencies. The d.c. bal- 
ance is checked by connecting a high- 
resistance voltmeter from plate to plate 
of the third stage and adjusting R1 
for zero voltage. (We are assuming, of 
course, that the circuit has been bal- 
anced physically by the use of matched 
resistors and tubes throughout.) The 
output tubes can be balanced for d.c. 
with the 50-ohm potentiometer in the 
cathode return. 

Over-all dynamic balance is obtained 
in this way: Disconnect the grid of the 
lower triode in the input stage from 
ground and connect it to the grid of 
the upper triode (input grid). Feed a 
single-frequency signal into the ampli- 
fier and adjust R1 for zero or minimum 
output. (This may upset the d.c. bal- 
ance of the input section slightly, but 
this is inconsequential in an R-C cir- 
cuit.) The balance obtained by this 
method should hold over almost the 
full dynamic range of the amplifier. 

Part II of this series will cover 
methods for extending the high-fre- 
quency response of the amplifier. 

(TO BE CONTINUED) 


"Don't mention fringe area again — Rodney is very sensitive!" 
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Broadband 


The basic Yagi is 
a narrow-band an- 
tenna. Designers use 
various tricks to 
widen the bandpass 
for TV applications. 


tennas can match the popularity 

of the Yagi types. They are less 

cumbersome than other high-gain 
antennas and have excellent rejection 
for signals from the sides and back. 
The special gain of the Yagi is achieved 
by using a reflector behind the antenna 
and one or more directors in front. 
While adding directors to an antenna 
system increases its gain and sharpens 


Fe fringe-area reception few an- 


DIRECTOR 


Fig. 1—Ваѕіс Yagi antenna. Extra di- 
rectors may be added to raise gain 
and sharpen forward-directivity pattern. 


its forward directivity, the span of 
frequencies which the antenna will 
handle is materially reduced. Thus a 
Yagi antenna such as shown in Fig. 1 
has maximum gain on only one tele- 
vision channel, and will not work well 
on adjacent channels unless the stations 
are quite close to the receiver. 

The conventional design formulas for 
a Yagi antenna specify that the re- 
flector be cut 5% longer than the an- 
tenna and the directors 4% shorter. 
There is no theoretical limit to the 
number of directors that can be used, 
though an excessive number may make 
the antenna useless for television re- 
ception by narrowing the frequency 
range enough to cut off vital sideband 
components of the video and sound 
signals. Few manufacturers use more 
than 10 directors even in their most 
elaborate models. 

The reflector is most effective when 
it is spaced approximately 0.15 wave- 
length behind the antenna. Additional 
reflectors generally do not improve re- 
ception because the first reflector shields 
those behind it from the source of sig- 
nals. Directors, on the other hand, are 
between the antenna and the desired 
signal source, and for this reason more 
*Authors: Television and FM Antenna Guide 
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director elements mean higher gain. 
For maximum efficiency the directors 
should be spaced 0.1 wavelength from 
each other and from the antenna. 

Manufacturers sometimes space the 
reflector and directors at greater dis- 
tances to minimize the decrease in an- 
tenna impedance which results from 
such close element spacing. If the re- 
flector is spaced 0.15 wavelength be- 
hind the antenna the gain is 5.5 deci- 
bels over a dipole, but the antenna 
impedance drops to 35% of the original 
value. If the reflector is spaced 0.25 
wavelength behind the antenna the gain 
over a dipole would be 4.5 db, but the 
influence of the reflector will reduce 
the dipole impedance only about 20%. 
Unless special measures are taken to 
raise the antenna impedance again it 
would be preferable to use the wider 
spacing—even with its lower gain— 
to minimize mismatch between the an- 
tenna and the transmission line. 

The four-element Yagi shown in Fig. 
1 would have a 9-db gain if the di- 
rectors were spaced 0.1 wavelength 
and the reflectors 0.15 wavelength. The 
antenna impedance, however, would 
drop to only 10% of its original value! 
Thus, if a straight dipole were used, 
its impedance would drop from 73 ohms 
to 7.3 ohms, while a folded dipole with 
a normal impedance of 300 ohms would 
have an impedance of only 30 ohms be- 
cause of the influence of the nearby 
reflector and directors. 

The antenna impedance can be raised 
by any of the methods shown in Fig. 2. 
One variation is to make the unbroken 
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Fig. 2—Three methods of raising the 
impedance of a dipole antenna. (a) A 
folded dipole with arms of unequal di- 
ameter. (b) Double-folded dipole. (c) 
Delta-match system to straight dipole. 


———— 
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element of a folded dipole larger in 
diameter than the fed element as 
shown at a. Another method often 
used is to employ two unbroken elements 
as shown at b. This is equivalent to 
doubling the diameter of the unbroken 
element of the folded dipole. The delta- 
match arrangement can also be used 
as shown at c. Here a single unbroken 
antenna element is used and the trans- 
mission line is fanned out until the 
right impedance match is secured. This 


Fig. 3—Dimensions of a broad-band 
Yagi for covering channels 8, 9, and 10. 


is possible because the impedance of a 
half-wave antenna is virtually zero 
at the exact center and rises sharply as 
each end is approached. The arrange- 
ment at c is particularly advantageous 
because it eliminates the need for an 
antenna insulator. The antenna (as well 
as the reflector and directors) can be 
grounded at its mid-point to the mast. 


Broad-band design factors 
Whether used for v.h.f. or u.h.f., the 
basic Yagi shown in Fig. 1 can be 
modified to accept more than one chan- 
nel at peak gain by violating some of 
the rules mentioned above. For instance, 
if you want a single Yagi to cover 
channels 8, 9, and 10 the design would 
be similar to that shown in Fig. 3. Here 
the reflector is cut for channel 8 and 
has a length of 31.8 inches. The double 
folded-dipole antenna has a length of 
29.2 inches, which is just right for 
channel 9. The first director is cut for 
a frequency between channels 8 and 9, 
and is 28.5 inches long. The second 
director is cut for channel 10 and is 
27.2 inches long. The spacing between 
the reflector and antenna is 9.5 inches, 
while the spacing between the antenna 
and the first director is 6 inches. The 
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spacing between the two directors is 
5.8 inches. 

By thus proportioning the lengths 
of various elements to meet the re- 
quirements of the three channels de- 
sired, the antenna takes on wider band 
characteristics than а conventional 
Yagi. The advantages of broad-band 
reception, however, are not obtained 
without some sacrifice in gain, and 
there will be a loss of approximately 
2 db with this arrangement compared 
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Fig. 4—End-fire twin driven-dipole ar- 
rangement for high forward directivity. 


with the four-element Yagi shown in 
Fig. 1. The lost gain can be salvaged, 
however, by adding several more di- 
rectors to the array. With the right 
lengths and spacing of the extra di- 
rectors, a six-element broad-band Yagi 
will give the same 9-db gain as the an- 
tenna in Fig. 1. 

When this broad-band design is ap- 
plied to a u.h.f. antenna the frequency 
acceptance in channels increases con- 
siderably. This is indicated when we 
consider the frequency span of the 
antenna shown in Fig. 3. This takes in 
everything from the low end of channel 
8 (180 me), to the high end of channel 
10 (198 mc). This span of 18 mega- 
cycles is 10% of the lowest frequency, 
and the same type of antenna designed 
for u.h.f. reception would have the 
same 10% ratio of bandwidth to fre- 
quency. For example, at channel 27 
(542 me) the u.h.f. version would have 
a bandwidth of over 54 me. This would 
cover 9 channels in the u.h.f. band. 

Several manufacturers have further 
improved the broad-band characteristics 
of the Yagi by utilizing an end-fire 
arrangement. This is based on the 
principle that two antennas connected 
as shown in Fig. 4 and spaced one- 
quarter wavelength apart, have the 
uni-directional pattern shown in Fig. 5. 
This is similar to the popular double- 
V type of antenna. This employs 
the same principle except that straight 
dipole elements instead of folded 
dipole elements are used. The end- 
fire arrangement can be applied to 
a Yagi antenna by the method shown 
in Fig. 6. Here the reflector would be 
cut for the lowest channel to be re- 
ceived (say channel 2). The first folded- 
dipole section would be cut for channel 
3, and the other folded dipole cut to 
the mid-frequency between channels 
4 and 5. The first director would have 
a length designed for channel 5, while 
the last two directors are shortened to 
aid reception on channel 6. Naturally, 
this antenna will not have the peak 
gain that would be achieved if all ele- 
ments were cut for the same channel, 
but it has more gain than a biconical 
with reflector on the lower channels. 

For uh.f. a similar arrangement 


would aecommodate considerably more 
stations than its low-frequency counter- 
part. The end-fire folded-dipole ar- 
rangement gives a good match between 
antenna and transmission line to mini- 
mize losses. It must be pointed out here 
that a mismatch between the antenna 
and the transmission line is not as 
undesirable as a mismatch between the 
receiver and the transmission line. The 
latter causes line reflections because 
the receiver cannot accept all the energy 
sent down the lead-in. The unaccepted 
signals may travel back up the line 
and down again several times, and pro- 
duce enough ghosts to blur the detail. 

All the antennas previously discussed 
can be stacked for increased signal 
pickup. Generally, stacking increases 
the rated gain of an antenna by 3 de- 
cibels. A spacing of one-half wavelength 
at the frequency of the lowest channel 
will give best results. If you want more 
gain on the higher channels, space the 
antennas a half-wavelength at the cen- 
ter frequency of the group desired. This 
arrangement will diminish the gain 
somewhat on the lower channels because 
the spacing at their frequencies will 
be less than a half-wavelength. Most 
manufacturers of broad-band conical 
types space stacked arrays a quarter- 
wavelength at the low end to favor 
the higher channels and minimize the 
higher transmission lines losses which 
will be found there. 


Calculating lengths 


The experimenter can try various 
antenna lengths and different sizes of 
reflectors and directors in any desired 


Fig. 5—Directivity 
pattern of the end- 
fire arrangement 
Shown in Fig. 4. 
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combination to favor higher or lower 
channels in a particular group. For in- 
stance, if the higher-channel stations 
of a group you want to receive are 
nearer than those at the lower fre- 
quencies, the latter can be favored by 
making most of the elements nearer 
the size required for low-frequency 
channels. Thus, if channel 2 is farther 
away than channels 4 and 5, the anten- 
na and reflector can be cut for channel 
2, while the directors can be made the 
proper lengths for channels 4 and 5. 
If the end-fire antenna arrangement is 
used, the second antenna can be de- 
signed for the frequency between chan- 
nels 4 and 5. In this manner the gain 
of the antenna system can be altered 
to suit the locality. 

The length of a half-wave antenna 
in inches is equal to: 

5,540 

This calculation is suitable for both 
v.h.f. and u.h.f. stations. For reflectors 
add 5% to the length calculated, and 


deduct 4% for directors. 

Calculations for channel 27, for ex- 
ample, indicate that the antenna should 
have an over-all length of 10 inches. 
The reflector should be 10.5 inches long 
and the directors should each have a 
length of 9.6 inches. 


Commercial types 


A number of manufacturers utilize 
the principles detailed here. The Taco 
1800 twin-driven Yagi is shown in Fig. 
7. This model has two antennas in a 
phased end-fire arrangement, one re- 
flector, and seven directors. According 
to the manufacturer, the gain of this 
antenna over a matched reference di- 
pole is 11 db. When two of these units 
are stacked the gain increases 3 db as 
mentioned previously, bringing the total 
gain of the array up to 14 db. The model 
1800 covers channels 2 to 6 inclusive, 
with maximum gain on channels 3, 4, 
and 5. A similar model also is available 
for channels 7 to 13. 

Channel Master Corporation uses the 
double-folded-dipole principle in its 
Futuramic Yagi shown in stacked for- 
mation in Fig. 8. Single-bay antennas 
of this type also are available for both 
the low and high v.h.f. bands. Spacing 
between the folded-dipole elements is 
45 degrees (equivalent to one-eighth 
wavelength). The dipoles are inter- 
connected with a section of twin lead, 
and the latter is transposed so that its 
effective length is 135 degrees. This 
assures a substantially constant impe- 
dance over the span of frequencies to 
be covered and minimizes mismatch 
between the antenna and the 300-ohm 
lead-in. Fig 9 shows the spacing and 
feed arrangements used in this system. 

Model 1125 covers channels 2 to 5 
inclusive with substantially uniform 
gain of more than 8 db, over these 
channels. Stacking gives an additional 
3 db increase. Model 1136 is for chan- 
nels 3 to 6 inclusive, while model 1173 
covers channels 7 to 13. (Theory and 
construction of the Channel Master Fu- 
turamie was described in the October, 
1952 issue of RADIO-ELECTRONICS.— 
Editor.) 

The Snyder Manufacturing Company 
uses the type of broad-band design 


- shown in Fig. 10. Here, two reflectors 


A are used with one mounted over the 
other so that both are effective. In the 
low-band version one reflector is cut 


CHAN 4&5 


Fig. 6—End-fire broad-band Yagi for 
covering channels 2, 3, 4, 5, and 6. 
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for channel 2 and the other is cut to 
the mid-frequency between channels 3 
and 4. The antenna elements are inter- 
connected with а  transmission-line 
phasing section. The folded dipole B is 
cut for a frequency between channels 
2 and 3, while D is cut for channels 
4 and 5. Director C is eut for channel 
5, while directors E and F are cut for 
channel 6. The gain of this antenna 
averages 9 db for channels 2 to 6. 

A similar version of this antenna 
covers channels 7 to 13. The u.h.f. 
broad-band types are also similar in 
design and a typical arrangement for 
the UHF-3 series is shown in Fig. 11 
The UHF-3A covers channels 14 to 48; 
model UHF-3B covers channels 27 to 
62; and UHF-3C covers channels 47 
to 83. The number of elements em- 
ployed, plus the end-fire arrangement 
of antennas, permits somewhat greater 
spacings between elements than the 
0.15 and 0.1 wavelength previously dis- 
cussed. This minimizes the drop in 
impedance and provides a gain that 
compares favorably with the conven- 
tional narrow-band Yagi types (9 db). 
Stacking two units increases the gain 
by 3 db the same as for v.h.f. types. 

Other manufacturers also have broad- 
band u.h.f. Yagis. These antennas have 
much higher gain than the popular 
bowtie type though they do not, of 
course, provide the same full-band re- 
ception. Generally the bowtie u.h.f. an- 
tennas will give a substantially flat 
response from channels 14 to 83, though 
gain is nowhere comparable to the 
Yagi types even with flat-screen re- 
flectors. For a bowtie type antenna to 
even approach the gain of Yagi an- 
tennas, it would have to have a corner 
reflector. 


Fig. 7—Taco 1800 twin-driven Yagi has 
two driven elements, seven directors. 


Fig. 8—A double-stacked Channel Mas- - 


ter Futuramic broad-band Yagi antenna. 
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Stacking factors 


In stacking antennas, a common 
transmission line is recommended only 
when the antennas are identical. If 
dissimilar antennas are stacked (such 
as a low-band Yagi and a high-band 
type) one will load down the other and 
reception will be poorer than if either 
one were used separately. When dis- 
similar antennas must be employed it 
is best to use separate transmission 
lines for each. A double-pole, double- 
throw switch can be installed at the 
receiver for selecting the desired an- 
tenna. When both antennas are in- 
stalled on one mast the spacing between 
the two should be greater than a half- 
wave length at the lowest frequency to 
minimize interaction. 

Only when both antennas are iden- 
tical in design and oriented in the 
same direction is the 3 db increase in 
gain realized. Thus, when fowr Yagi 
antennas are stacked, as much as 18 db 
can be attzined as compared with a 
reference matched dipole. 

The advantages of stacking are eas- 
ily obtained at u.h.f. because of the 
small physical sizes of the antennas 
involved. In a 2-bay system the trans- 
mission line is attached to the center 
of the stacking bars as shown in 
Fig. 12-a. For a 4-antenna system, 
the arrangement shown in Fig. 12-b 
can be used. This effectively parallels 
the two double-stacked arrays by at- 
taching the lead-in to the center point 
of the structure. 


Installation precautions 


Of primary importance in u.h.f. an- 
tenna installation is to keep all losses 
at an absolute minimum. Use a good 
grade of lead-in and keep it as far 
away as possible from drain pipes, tin 
roofs, conduits, etc. Shunt-capacitance 
effects are much more pronounced at 
the higher frequencies, and the tech- 
nieian should not overlook any precau- 
tions which will minimize losses. Since 
the length of the transmission line de- 
termines the db loss, it is important 
to make the run from the antenna to 
the receiver as short and straight as 
possible. Under no circumstances should 
excess transmission line be rolled up 
at the receiver terminals. Leave only 
enough slack so the receiver can be 
pulled forward for cleaning or adjust- 
ment. 

If there are standing waves on the 
lead-in due to an impedance mismatch, 
a section of tinfoil wrapped around 
the transmission line will help consid- 
erably. A 2 x 6-inch length will be 
suitable, and it should be moved up 
and down the line for each station 
to get maximum results. This is usu- 
ally most effective on channels 7 to 83, 
but results vary depending on the ex- 
tent of the mismatch and the ability 
of the receiver to maintain a fairly 
constant input impedance for the dif- 
ferent channels. 

Generally, the higher the antenna 
the greater the signal pickup, though 
results are often unpredictable, par- 
ticularly at u.h.f. Sometimes an in- 
crease in height puts the antenna in 
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a “space node" of lower than normal 
signal strength, and it has to be raised 
still further to realize any benefits. 
Points of minimum and maximum sig- 
nal strength are more numerous at 
u.h.f. than at v.h.f., and in ultra-fringe 
areas a little investigation of existing 
conditions can save considerable time. 

Even in metropolitan areas of high 
signal strength, the technician can im- 
prove reception by increasing the an- 
tenna height to minimize noise, or by 
replacing an indoor antenna with an 
outdoor type. Indoor types are af- 
fected by persons near the antenna, 
room reflections, and even by passing 
cars. END 


LEAD-IN ase 


Fig. 9—Dipole spacing and phasing 
section used in Futuramic antennas. 


{DIRECTION oF PICKUP 
Fig. 10—Snyder broad-band Yagi with 
double reflectors and spaced dipoles. 


Fig. 11—Mechanical arrangement ог 
Snyder u.h.f. broad-band Yagi. Note 
that reflectors are mounted one above 
the other, and lead-in goes to front 
dipole. 


YAGI N®L 


ОЛ 


5 
Fig. 12—Vertical stacking arrange- 
ments for broad-band Yagi antennas. 
(a) Two-stack. (b) Four-stack array. 


48 | TELEVISION 


SPOT WOS BLE 


The 


bler coil as 


wob- 


it appears 
in the Brit- 
ish EKCO 


ТҮ receiver. 


HE EVER increasing size of tele- 
vision picture tubes has intensified 
the problem of visible line struc- 
ture in the picture. This is espe- 
cially true in the home, where in- 
grained viewing habits, furniture ar- 
rangements, and space limitations gen- 
erally make it impossible for the view- 
ers to move far enough away from 
the screen so that the normal loss 
in resolving power of the eye can 
allow the lines to be blended together. 
Some way of overcoming this diffi- 
culty had to be found, and at least two 
methods have been developed. One is to 
alter the spot shape from circular to 
elliptieal by a magnetie field. This is 
the simplest and cheapest method, but 
it has been found extremely difficult to 
maintain the desired elliptical spot 
Shape over the entire raster, and espe- 
cially in the brightest parts of the pic- 
ture. 


*E. K. Cole, Ltd. 
Southend-on-Sea, 
Essex, England. 


Spot wobbler mounted in position. 


The other method—which is described 
in detail in this article—is to wobble 
the spot vertically at a very high 
frequency. This increases the apparent 
thickness of each line, and fills in the 
raster structure. 

A number of methods of applying 
spot wobble have been tried with vary- 
ing degrees of success. 

The first and simplest method from 
the point of view of components, wir- 
ing, and ease of operation is to put 
a pair of deflecting plates inside the 
picture tube close to the gun structure; 


The increasing size of our picture 
tubes may make the scanning lines 
prominent enough to become annoy- 
ing to the more exacting viewer. In 
England, where the smaller number 
of lines makes the problem more 
acute, it has been attacked in more 
than one way. This spot wobbler 
represents perhaps the most success- 
ful approach. It may not be adapted 
to American conditions, particularly 
in areas where there are several TV 


stations, due to the difficulty of pre- 
venting harmonics of the oscillator 
from breaking up one or more of the 
channels. However, some modifica- 
tion of it may prove entirely prac- 
tical. This article is presented for 
its interest to television technicians 


and design engineers and in re- 
sponse to the large number of in- 
quiries from readers who experi- 
mented with an earlier model of the 
spot wobbler. 


у 
С. Н. НАВТ, 


N. Т. ATKINSON апа 
А. W. MARTIN* 


A successful 
British approach 
to the problem 
of overcoming 
*‘lineiness”’ 


on the TV screen 


and wobble the beam electrostatically 
by applying a suitable a.c. voltage to 
the plates. This method would require 
no mechanical alignment and would op- 
erate on a very small amount of power, 
but it is considered impracticable be- 
cause it would entail the development 
and manufacture of special nonstandard 
picture tubes. 

The second method is to use magnetic 
deflection, applied in the same manner 
as the normal electromagnetic vertical- 
deflection field. This may be done in 
three ways: 

1. By superimposing the wobble cur- 
rent on the normal sweep current in 
the vertical-deflection windings of the 
yoke. 

2. By adding a small additional wind- 
ing to the yoke to carry the wobble cur- 
rent only. 

3. By using a separate wobbler coil, 
isolated from the deflection yoke. 

In the case of method 1 there does 
not appear to be any simple practical 
method of introducing the wobble cur- 
rent into the vertical yoke windings. 
Although only a small amplitude is re- 
quired, the large distributed capaci- 
tance of the yoke windings, the copper 
losses due to the proximity of the hori- 
zontal eoils, and r.f. losses due to the 
iron yoke core, would require an im- 
practicable amount of power to make 
it operate satisfactorily. 

Method 2 has been made to work in 
the laboratory by making the small ad- 
ditional field-coil winding part of the 
wobble-oscillator tank circuit. How- 
ever, this suffers in the same manner 
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as method 1 from the damping effects 
of the other yoke windings and the iron 
core to such an extent that it requires 
an excessive amount of r.f. power. This 
has two main disadvantages. First, a 
large oscillator has to be used, which 
means a heavy drain on the receiver’s 
B supply. Second, but by no means less 
important, is the problem of shielding. 
Radiation from the wobbler winding 
will produce considerable interference 
in the short-wave broadcast bands, and 
its harmonics may also affect one or 
more picture channels. 

In view of these difficulties, method 3 
was finally adopted, and a small pair 
of deflector coils was fitted to the pic- 
ture-tube neck close to the deflection 
yoke but as far as possible from the 
focus coil or magnet. This latter con- 
sideration is highly important, as the 
iron in the focus magnet will introduce 
severe losses at the high wobble fre- 
quency if too close to the deflector coils. 

Another advantage of using separate 
wobble deflector coils is that they may 
be rotated on the tube neck until the 
wobble is in exactly the same direction 
as the normal vertical deflection. Al- 
though the wobble plane may vary 10 


Fig. 1—Circuit of the 10-mc spot wob- 
bler used in British-made EKCO tele- 
vision receivers. The oscillator tank 
coils are wrapped around the picture- 
tube neck as described below. 


to 15 degrees either way without dis- 
torting the picture noticeably, it is ob- 
vious that any wobble in a direction 
othcr than vertical at the viewing 
sereen will require more amplitude 
to close the line structure. Even more 
important is the fact that as the wob- 
ble tends to approach the direction of 
scanning it will result in a loss of hori- 
zontal definition. 


Wobble frequency 

From the point of view of achieving 
the required result in the picture the 
exact wobble frequency is not very 
critical but it should be high enough 
to produce about 1,000 complete cycles 
or equal up-and-down wobbles in each 
line. In the British system, the visible 
portion of each line represents 83.5% 
of the whole horizontal sweep time, and 
1,000 wobbles per line will produce 835 
wobbles across the width of the picture; 
the wavelength of each wobble in a 
picture 13 inches wide is then 13/835 
inch, which is roughly .015 inch. The 
wobble amplitude required depends of 
course on the vertical spread. 

For Britain’s 405-line, 25-frame sys- 
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tem, 1,000 wobbles per line call for a 
wobble frequency of slightly over 10 mc. 
In practice, this frequency is adjusted 
to a value near 10 mc whose harmonics 
will not interfere with reception—in 
fact, this adjustment is made with the 
receiver tuned to the desired channel. 


The wobbler circuit 

The circuit of the wobbler used in 
the Ekco type T164 TV receiver is 
shown in Fig. 1. The wobble coils them- 
selves are the tank inductance of a 
normal Colpitts oscillator, with the con- 
necting leads between the coils and the 
oscillator socket twisted to reduce radi- 
ation. These leads are covered with 
good-quality sleeving. 

Fig. 1 shows three controls. First, an 
on-off switch in the B plus line which 
allows the wobbler unit to be switched 
off to permit accurate focusing of the 
line structure. Second, an amplitude- 
control potentiometer which is ad- 
justed to the point where the line struc- 
ture just barely disappears. (Exces- 
sive wobble amplitude results in the 
apparent reappearance of the line struc- 
ture coupled with loss of vertical defini- 
tion.) The third control is a preset 
“postage-stamp” trimmer for setting 
the oscillator frequency so that its 
harmonics fall outside the normal tele- 
vision channels, to prevent objection- 
able audio squeals and herringbone pic- 
ture interference. 

The wobbler coils are two 6-turn 
“pancake” windings, with the dimen- 
sions shown in Fig. 2. These are wound 
flat between two plates, then impreg- 
nated with low-loss coil dope and al- 
lowed to dry. After drying, they are 
formed by bending along the dashed 
line until they fit the tube neck. They 
are then mounted in a plastic sheath 
which holds them on opposite sides of 
the neck, and are connected in series- 
aiding. (If wired in opposition, it will 
be impossible to obtain sufficient wobble 
amplitude.) 

These coils are then slid along the 
neck close to the yoke. (Note: English 
tubes are apparently longer than ours, 
with considerable space between the 
yoke and focus coil. We found it neces- 
sary to take the coils out of the sheath, 
lay them in position on the neck of the 
tube and wrap one layer of Scotch 
electrical tape over them. Then it was 
slid carefully inside the yoke, posi- 
tioned near its rear end. Besides being 
a good position for deflection, it also 
shields the coils rather well.—Editor) 

When setting up the wobbler unit for 
the first time, it is easy to obtain an 
approximately correct frequency by 
bringing the antenna lead of a short- 
wave receiver near the wobble coils and 
tuning the receiver to about 10-те 
(15.75 me in the U. S.) Then the trim- 
mer is adjusted until the oscillator is 
heard on the set. Final frequency ad- 
justments are made with the television 
receiver operating and with the trim- 
mer opened or closed as much as may 
be necessary to leave the sound free 
from whistles and the picture clear of 
herringbone patterns. Next, the ampli- 
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tude control is turned up until the pic- 
ture lines show signs of disappearing. 
At this point the wobble coils are ro- 
tated slightly on the neck in either 
direction until the wobble has maxi- 
mum amplitude. The optimum position 
is generally with the axis of the pair 
of wobble coils about 45 degrees from 
the axis of the vertical deflection coils 
in the yoke. The wobble amplitude con- 
trol is then readjusted until the line 
structure just disappears. 

The Ekco television receiver, type 
T164, was the first commercial receiver 
to employ spot wobble, although it is 
not claimed that the idea was original. 
It has met with considerable success 
in Britain on 15- and 16-inch tubes. 

It would appear that with larger 
tubes and with 525- or 625-line systems 
spot wobble would be even more valu- 
able. 


THIS LINE. 


Fig. 2—Winding details of the wobbler 
coils. Two identical windings as shown 
above are required. Spacing between 
turns in the drawing is only for clari- 
fication—coils are close-wound with 
No. 28 silk-covered wire and doped. 


(To apply the same standard of 
1,000 wobbles per line to American TV 
receivers would call for a nominal wob- 
ble frequency of 15.75 mc, with a simi- 
lar range of adjustment to avoid har- 
monic interference with the TV picture 
or sound carriers. There is also the 
serious problem of possible interference 
in the if. amplifier itself, especially 
with the new 44-mc i.f. strips. 

(Another factor that complicates the 
application of spot wobble to multi- 
channel American receivers is the 
probable need for a different wobble- 
oscillator frequency for each channel. 
This calls for either an extra front- 
panel tuning control, or some type of 
switching arangement ganged with the 
channel selector. This might not be 
too difficult on v.h.f.—but adapting it 
to uh, especially with continuous 
tuners, is another matter. 

(And how about interference to other 
receivers? It may be comparatively 
easy to get the wobbler harmonies off 
the channel you are tuned to, but they 
are certainly going to fall on another 
one. One solution, of course, is to shield 
the receiver as completely as possible. 
Several methods have been suggested— 
for example, painting the inside of the 
cabinet with colloidal graphite, or lining 
it with metal foil, grounded of course). 

(But the idea is certainly worth 
trying, especially with 24- and 27-inch 
rectangular and 30-inch round pi ture 
tubes. The authors say the wobbler 
oscillator can be built on a small sub- 
chassis, or on the main chassis itself, 
as long as the leads to the wobbler coils 
on the neck of the picture tube are not 
more than a foot long.—Editor) END 
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UHF INDOOR INSTALLATION 


1—Combination  v.h.f.-u.h.f. in- 
(Left) v.h.f. position. 


Fig. 
door antenna. 
(Right) Elements locked automatically 
at correct horizontal angle for u.h.f. 


ROM a theoretical standpoint, re- 

ception of u.h.f, TV signals on an 

indoor antenna ought to be prac- 

tically impossible. The factors work- 
ing against it are: the greater signal 
requirements of u.h.f. receivers (2 
millivolts minimum); increased atten- 
uation by dielectric materials such as 
foliage, building walls, and windows; 
reduced signal strength during bad 
weather; and sensitivity of signals to 
the movement of human bodies within 
the area of the antennas. 

In spite of all these theoretical ob- 
stacles, the fact remains that many 
successful u.h.f. indoor-antenna instal- 
lations have been made, starting with 
the first ones in the Portland area and 
continuing everywhere that new u.h.f. 
stations open up. Tests in Chicago and 
New Jersey have confirmed the fact 
that u.h.f. signals can be received suc- 
cessfully with indoor antennas even in 
congested metropolitan districts inside 
the primary service areas of the sta- 
tions, 

From an evaluation of these tests it 
should be understood that each installa- 
tion is an experiment and the results 
are completely unpredictable. Some 
amazing results have been obtained even 
in rooms that were completely blocked 
off—without even a window facing the 
u.h.f. transmitter. One logical explana- 
tion for this successful performance is 
that the home or the apartment had a 
metal structure which functioned as a 
waveguide for the particular u.h.f. 


By IRA KAMEN 


Fig. 2—Bowtie indoor antenna for lo- 
cations with u.h.f. TV channels only. 
Its light weight and flexible mount- 
ing allow installation in any position. 


channel or channels. It is well known 
in radar work that u.h.f. signals can be 
guided along many paths by suitable 
waveguides. Therefore we can assume 
that u.h.f, TV signals can enter one 
room and be reflected or guided to 
another room where the indoor antenna 
is installed. But even with such favor- 
able possibilities, one of the more ir- 
ritating customer complaints about in- 
door u.h.f. installations will probably 
be about the way the pictures flicker 
when some member of the household 
walks in the path of the TV signals. 


Universal antenna 


As we must develop the largest signal 
possible with the u.h.f. indoor antenna, 
a horizontal-V design is recommended. 
This has higher gain than the familiar 
vertical-V (“rabbit-ears”) used for in- 
door v.h.f. reception. (A horizontal-V 
design would probably work better at 
v.h.f. too, but has never been used for 
indoor antennas because the element 
lengths would make it a hazard in the 
living room.) 

The simple horizontal-V antenna for 
u.h.f. gives best results when adjusted 
for 18-inch element lengths with an 
angle of 90 degrees between them. The 
indoor antenna shown in Fig. 1 is an 
example of a good combination v.h.f.- 
u.h.f. type. Each element has three tele- 
scoping sections which can be adjusted 
as required in length and position for 
v.h.f. reception. A special eccentric ro- 
tating joint allows the user to flip the 


elements to a horizontal-V position for 
u.h.f. reception and locks the elements 
automatically at a 90-degree angle. 
With the telescoping sections fully re- 
tracted, the elements are approximately. 
18 inches long, which gives a desirable 
ratio between the 90-degree angle of 
the V and the element length for match- 
ing 300-ohm line. (The original idea 
for the theory behind this universal 
antenna is credited to J. D. Callaghan 
of the RCA Service Co., Inc.) 

The type of 300-ohm lead used with 
u.h.f. indoor antennas is of little im- 
portance, as they are not exposed to the 
weather and the lead length is usually 
only a few feet so that the attenuation 
is negligible. But take care not to run 
the 300-ohm lead over metal objects. 
These can produce troublesome stand- 
ing waves. Even a lead as short as five 
feet is several wavelengths long at the 
upper end of the u.h.f. band. 

Preliminary tests show that surface 
corrosion on brass antenna elements 
attenuates u.h.f. signals; therefore 
plated-brass antenna elements are rec- 
ommended for dependable u.h.f. indoor 
reception, 


Bowties 

Fig. 2 shows a bowtie u.h.f. indoor 
antenna which should be useful in areas 
which have u.h.f. transmissions only. 
The bowtie is bidirectional like any 
simple dipole. (Its triangular elements 
give it the necessary constant-imped- 
ance characteristies for uniform re- 
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sponse over the entire u.h.f. band.) 
This bowtie is elevated on a plastic 
base to prevent a metal-top TV set 
from influencing its performance. 

The bowtie is built of lightweight 
corrosion-resistant aluminum which 
makes it easy for the customer to han- 
dle. The main difficulty in adjusting 
this antenna is to keep the hands and 
body away from the bowtie when ad- 
justing the base. The unit shown can 
be placed on a window sill, table, or 
any other flat surface, but the antenna 
elements are so light that the base can 
be fitted with suction caps, hooks, or 
brackets, so it can mount on a wall or 
even hang from the chandelier if that 
proves to be the best location for the 
antenna. 

Interior decorators will probably have 
some influence on indoor bowtie design, 


and some weird bases will surely be 
developed. It is possible to perforate the 
bowtie and round the edges to improve 
its style without seriously affecting its 
performance. 

Service technicians who expect to 
make or install u.h.f. indoor antennas 
are offered the following advice on their 
business relationships with the con- 
sumer. 

Charges: It may cost almost as much 
to install a u.h.f. indoor as an outdoor 
antenna, especially in combined u.h.f- 
v.h.f. areas where the customer may 
have to be given considerable instruc- 
tion in finding the best operating posi- 
tions for each one of several u.h.f. 
channels. 

Guarantees: Experience may finally 
show that seasonal changes—both out- 
side the home (summer foliage), and 
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inside (rearrangement of furniture, 
drapes, etc.)—may make an otherwise 
satisfactory installation unsatisfactory 
during certain periods. Also, in u.h.f. 
areas where no TV reception was pre- 
viously available, the new set-owner 
may accept almost any kind of picture 
at first, but he's certainly going to 
squawk later when he sees what beauti- 
ful pictures his neighbor gets with an 
outdoor antenna. 

Indoor antennas — successfully in- 
stalled—are always gratifying to the 
TV-set owner and profitable to the TV 
dealer who likes to give away the indoor 
antenna as part of his merchandising 
technique. We can therefore expect that 
in 1953 many consumers and service 
technicians will take on the project of 
experimenting with u.h.f. and combined 
u.h.f.-v.h.f. reception indoors. END 


DISMANTLING BOM 


Television has taken over the Ord- 
nance Department's highly dangerous 
job of renovating and rebuilding World 
War II bombs for further use. Bombs 
are disassembled either because their 
explosive contents or metal components 
have become unserviceable with age, 
handling, or exposure to the weather, 
or because the design of the bomb does 
not meet present combat requirements. 

The hazards arise out of the manu- 
facturing process of casting the ex- 
plosive charge inside the body of the 
bomb. This sometimes leaves a residue 


Capt. Guy F. Bohn, bomb-renovation 
officer, watches plug-unthreading proc- 
ess on the television screen inside the 
bombproof shelter where he controls 
the entire dismantling operation as he 
watches the screen for any sign of 
untoward activity during the process. 


SEPTEMBER, 1953 


By PARRIS EMERY 


of explosive in and around movable 
parts—especialy the threads in the 
tail plug. The friction of turning these 
threaded parts in the dismantling op- 
eration may ignite the residue and ex- 
plode the bomb. 

At the Umatila Ordnance Depot, 
Ordnance, Oregon, all types of bombs 
are disassembled safely with the aid 
of television. As shown in the photo- 
graphs, the bomb is mounted on a 
cradle, and the tail plug is unscrewed 
by a motor-driven shaft controlled by 
an operator inside the bomb-proof 
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shelter. The television camera is fo- 
cused on the moving parts, and the 
operator watches the entire operation 
on a receiver in the shelter. If he de- 
tects the slightest smoke rising from 
the operation, he stops the motor im- 
mediately. He is protected by the 
shelter if the bomb explodes. 

Faulty bombs are destroyed. Dis- 
mantled bombs are washed out, the 
explosive salvaged and reprocessed for 
use in other bombs. Taxpayers are 
saved millions of dollars every year by 
this renovating process. END 
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COVER FEATURE 


New Printed Circuit |. F. Amplifier 


This new approach to production of 


critical assemblies may herald great 


changes in manufacturing techniques 


‘The printed-circuit i.f. transformer, as compared to one of the wirewound type. 


erance on components, exact 
lead dress and uniformity in 
circuit constants. Yet with increasing 


S FREQUENCY goes up, so does 
the importance of close tol- 


frequency, it becomes increasingly hard 
to maintain uniformity and close tol- 
erances. Broadcast coils can be wound 
with a uniformity within a few percent 
with ease; at 40 mc the small physical 
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By ERIC LESLIE 


dimensions of coils cause a slight ir- 
regularity to make a much bigger dif- 
ference. Tolerances of as much as 15 
to 20% in bandwidth may be found in 
some 40-те i.f. transformers. 

The difficulty of maintaining close tol- 
erances was only one of the reasons for 
the development of the RCA printed- 
cireuit tandem 40-me i.f. TV amplifier, 
but the high degree of uniformity ob- 
tained was enough to make th» work 
worth while. 

The circuit might better be termed 
“photo-engraved” than “printed.” The 
Chassis consists originally of a plastic 
sheet covered with a layer of thin cop- 
per foil. The foil is coated with a photo- 
sensitive material, on which is printed 
(photographically) the image of the 
circuit. Then the rest of the photo- 
sensitive material is removed by a 
process similar to the development of 
a photographie negative. The plate is 
then etched, and the parts not protected 
by the photosensitive material are eaten 
away, leaving the circuit lines in cop- 
per. See “Plated Chassis" in the De- 
cember, 1952, issue. 

All components such as resistors and 
capacitors are mounted on top of the 
panel, with leads brought down through 
holes to make contact with the leads 
below. Then the lower surface of the 
plate is contacted with the surface of 
a bath of molten solder, making firm 
contacts with all the leads in a single 
operation. Components such as i.f. cans 


TANDEM IF AMPL 


(oput UNLESS NOTED 


Wi-a,WI-b=LO-IMP LINE UP TO I0" LONG. 


Schematic of the 207E1 tandem i.f. amplifier. The amplifier proper is enclosed in the dashed lines; the 6J6 is part of the tuner. 
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are mechanically secured in place as 
well as grounded by the soldering op- 
eration. 

The printed circuit has other advan- 
tages. over the older system of wiring. 
Some of the larger areas of metal left 
on the bottom of the chassis sheet are 
there for shielding purposes. Thus the 
“wiring” serves both for shielding and 
for connections. The system is used for 

* "Luc ЕЗ 


Fig. 2—Response of the last stage, 
with transformers T1 and T2 aligned. 


shielding in another way. Wherever it 
is expedient to run two wires close to- 
gether, they can be decoupled if advis- 
able by running another—connected to 
ground—between them. This not only 
shields them electrostatically, but also 
prevents any electrical leakage from 
one to the other. 

The if. transformers, also use the 
printed circuit technique, as well as a 
special type of trimmer. Metal dises 
may be screwed closer to or further 
away from the coils, reducing their in- 
ductance as they approach it, somewhat 
in the manner of brass slugs in conven- 
tional coils. The discs are adjusted 
through the holes in the side of the can. 
Note these holes in the can held in the 
photograph. The screw lugs indicate 
that it is a type intended for use with 


Ag MC — 445MC 


425M 


4125ut 
Fig. 3—The notches at 41.25 and 47.25 
mc are made by tuning the two coils of 
L5. L3 and L4 are adjusted to bring up 
response and produce the curve above. 


conventional chassis—cans put into 
manufacturers! equipment have flat 
metal lugs which are secured in the dip- 
soldering process. The leads on this 
transformer are also slightly different 
than those supplied to manufacturers 
for original equipment. The coils can be 
inductively coupled by leading an end 
turn—or part of a turn—from one coil 
around the other, or alongside part of 
one of its turns. Thus any degree of 
coupling—from very loose to over- 
coupled—can be attained very easily, 
conveniently, and precisely. 
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47.25MC 
Fig. 4—Final curve for the completely 
aligned amplifier. The notch at 39.75 
mc is made by the lower coil of L2, 
which acts as an acceptor at that fre- 
quency. Upper coil of L2 is adjusted 
to bring up response, and plate load 
coil L1 in the tuner is also adjusted. 


The circuit (Fig. 1) is most interest- 
ing. Besides the usual transformer- 
tuned circuits (in the output stage) it 
uses a special tandem trap and band- 
pass filter coupling coils. L2 (top sec- 
tion) is a coupled coil, and is tuned 
for maximum response. The bottom 
section of L2 is a trap for the ad- 
jacent-channel picture i.f. channel, and 
is tuned for greatest rejection at 39.75 
mc. L3 and L4 are coupled coils, tuned 
for maximum response, in accordance 
with specimen curves given on the serv- 
ice sheet. L5 is composed of two coils 
which act individually as traps; one 
tuned to 41.25 and the other to 47.25 
me. The two in combination act as an 
antiresonant circuit tuned approxi- 
mately to the mid-point of the pass- 
band, and supply mutual coupling 
between L3 and L4. The 24,000-ohm 
resistor between grid of V3 and plate of 
V2 is in a bridging circuit, serving 
effectively to neutralize the apparent 
resistance introduced into the circuits 
by L5. 

The circuit is prealigned, but instruc- 
tions for realignment, whenever that 
might be necessary, are provided, and 
give an excellent idea of the functions 
of each of the circuits. The last two 
transformers are aligned—using sweep 
generator and scope—to give the curve 
in Fig. 2. Then the upper screw dise 
of L5 is adjusted for minimum response 
at 47.25 me and the lower disc to give 
minimum response at 41.25 me. L3 and 
L4 are then adjusted to give the re- 
sponse curve of Fig. 3. The lower screw 
dise of L2 is next adjusted to give mini- 
mum response at 39.75 me and. the up- 
per one—as well as the inductance of 
L1 on the tuner—to give the final re- 
sponse curve of Fig. 4, at the head of 
this column. 

Thus aligned, the 207E1 has a full 
3.9-me bandpass, with maximum usable 
selectivity, and delivers an output 
of 1 volt for 500 microvolts input at 
the first i.f. grid. This means that with 
a good cascode tuner, an input of only 
7.5 microvolts at the antenna terminals 
is needed. It is extremely likely that this 
amplifier will be the pioneer of a new 
type of construction, which will find 
wide use where the need for close toler- 
ances and uniformity of output are dom- 
inant or influential factors in design. END 
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HOUGH sporadic-E dx will be a rar- 

ity for several months to come, the 
next few weeks can still be packed with 
interest for the enthusiast. The last 
days of summer and the first few weeks 
of fall provide us with the best tropo- 
spheric dx of the entire, year. To. be 
sure, this is not the flashy, here-one- 
minute, gone-the-next sort of thing, 
we've been chasing earlier in the ѕит- 
mer, but with the advent of better' 
receivers and more awareness of the 
causes of tropospheric bending, the fall 
of 1953 can be expected to produce some 
TV dx that will be well worth watch- 
ing for. ї 

This is the time when you сап use 
well-known weather signs to tell when 
dx will be coming through. When the 
barometer is high, and holding steady; 
when the days are warm and calm, and 
the nights cool; when there has been a 
spell of fair weather and a change is 
in prospect—these are the times to be 
checking up on all the channels, but 
particularly the high ones. There 
should be something doing in u.h.f., 
too, particularly if you have a really 
good receiver and antenna installation. 
Nobody ean be quite sure just what is 
in store for us on the u.h.f. channels, 
so this fall we will all have a chance 


_to make worth-while contributions to 


propagation knowledge. 

Let’s not sell u.h.f. short on the basis 
ої the short ranges. currently reported 
in most areas. Very few of the receivers 
in use have appreciable sensitivity. as 
yet, but already dx is being reported. 
First place in the u.h.f. dx marathon 
is now held by R. J. Walker, Daytona 
Beach, Fla., who has received WCOS, 
Columbia, S. C., (25) on at least two 
occasions. His anteuna is a rhombic, 
about 165 feet over-all, cut for channel 
2, 55 feet high. The distance is well 
over 300 miles, mostly over water. ` 

A word of caution about when to 
try for uh.f. dx reception: Don’t rely 
too completely on the condition of v.h.f. 
reception. Experience in amateur work 
on the 144- and 420-me bands is show- 
ing that fairly often signal levels on 
the higher frequency outrun those on 
the lower. U.h.f. is not likely to be 
good if v.h.f. is really poor, but if v.h.f. 
is fair to good, u.h.f. may be better. 

Watch for uh.f. dx in the early 
morning, around sundown, and in the 
late evening hours, particularly, though 
we don't know enough about it by any 
means to be too positive in these rec- 
ommendations. Your reports, particu- 
larly where it is possible to compare 
u.hf. with v.h.f., will make interesting 
reading for other dx-ers. What have 
you been getting? END 
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. . . IUS a cinch! 


By E. AISBERG 


Sixth conversation, first half: 
In which Will learns something 
about teaching methods, as well 


as time bases using thyratrons 


From the original "Lo Television? 
...Mais c'est tras simple!" Trans- 
lated. from the French by Fred 
Shunaman: All North American 
rights reserved. No extract may 
be printed without the permis- 
sion of Raovio-Etectronics and 
the author. 
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Dear Will; 


hard to Synchronize, 


I'll be seeing you, I hope 


The thyratron—a gas triode 
KEN—Glad to see you back, Will. How’s fishing? 
WILL—You ought to know, after baiting your hook with 

that neon triode of yours! I suppose that’s what you call it, 

isn’t it? 

KEN—You сап call it that if you like. But the ordinary 
name for a triode that contains gas (neon, argon, or helium) 
at low pressure is a thyratron. 

WinL—Don't tell me we've got to study gas tubes now— 
from the diode to the octode—same as we did ordinary high- 
vacuum tubes? 

KEN—No danger! The three electrodes of the thyratron 
are plenty to make a fine switch and discharge circuit—just 
what you need for a good time-base. There are thyratron 
tetrodes, but we won't have to talk about them. 

WiLL— That's better! But how do you use this thyratron? 
You can't hook up a triode like a neon lamp. 

KEN—Here's the complete diagram. You see it's quite a 
bit like the neon-tube circuit. First of all, here's the charg- 
ing circuit—capacitor C and resistor R across the B plus 
line. 

WILL—But why's the resistor at the negative end instead 
of the positive end of the circuit? 

KEN—It doesn't make any real difference. The resistor 
and capacitor are in series; it doesn't matter which comes 
first. But you can switch the resistor around to point A 
if it'll make you feel any better. 

WILL—No need. I can see that in this case it doesn't make 
much difference which of the components the electrons run 
into first while they're making their trip around the circuit. 

KEN—Now take a look at the discharge circuit. It's the 
cathode-anode space of our gas tube—again like the neon 
tube. 

WILL—Not exactly. You have R2 and R3 in series with 
that space. Now the discharge circuit is two resistors and 
the tube resistance in series with capacitor C. 

KEn—Yes, R2 does look like a plate load. Actually it's а 
small limiting resistor of just a few hundred ohms. The 
cathode-anode resistance of a thyratron is so small that 
when it discharges it can pass enough current to damage 
itself if it doesn’t have some such protection. 

WiLL—Amnd I take it that R3—between cathode and 
B minus—is a standard bias circuit? 

KEN— You're right. R3—together with C2 across it—is 
the standard bias circuit. And will you please do me a favor 
and—for just a few minutes—forget about Cl, which cou- 
ples the grid to something called "synchronization"? 
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735 -J0 -25 -210 -IS -70 
GRID VOLTAGE 


The grid has something to say 

WiLL—This looks practically the same as a neon-lamp 
circuit. I suppose capacitor C charges till the voltage across 
it is high enough to ionize the gas in the tube. Then the 
tube's cathode-anode resistance falls to a very low value 
and the capacitor discharges till the voltage across it gets 
low enough to stop the ionization. At that point the tube 
stops conducting and the cycle starts all over again. 

KEN—You have it exact. 

WiLL—But then why go to the trouble of using а thyra- 
tron, if it works just like a simple neon diode? 

KEN—The grid is what makes the difference, Will. Its 
bias determines the anode voltage the tube will ionize at. 
For example, if you have a high negative voltage on the 
grid, the plate voltage has to be much higher before the 
tube will break down than if the grid voltage were zero. 

WILL—I think I see. Where the grid voltage in a high- 
vacuum tube controls the amount of current that will flow 
through the tube, in a thyratron it sets the ionization 
voltage. 

KEN—Exactly! But the instant the anode voltage is high 
enough to give the electrons sufficient velocity to break 
down the molecules of gas they collide with... 

WILL—. . . then, in the shock of those collisions, one or 
more electrons are likely to be knocked off each of the gas 
molecules that get in the way, and so the current of elec- 
trons moving toward the anode is increased correspondingly. 

KEN—And what do you think happens to those wrecked 
molecules that the electrons have left along the road? 

WILL—Losing electrons leaves them positive. So they'll 
drift off looking for negative electrodes. 

KEN—And which is the most negative electrode in the 
tube? 

WiLL—The grid, of course! 

KEN—So the grid will be buried in a big cloud of positive 
ions as soon as the tube starts to conduct. But let's go back 
for a moment, In a neon tube, the anode voltage that starts 
ionization is always the same; but in a thyratron it depends 
on the grid voltage. 

WiLL—Sure! The more negative the grid is, the more 
positive the plate has to be to neutralize the grid's influence. 

KEN—That’s it! And, for each type of thyratron, there's 
a constant relation between the ionization voltage and the 
negative grid voltage. You can call it the control ratio. It 
usually runs between 10 and 40. 

WILL—If I understand you, a thyratron with a control 
ratio of 20—for example—and with 15 volts negative on the 
grid, would need 15 x 20, or 300 volts, on the anode, before 
it would break down? 

KEN— Your figures are absolutely correct, Will. Now you 
see that the ionization voltage can be fixed simply by adjust- 
ing the grid voltage. That's why R3 is made variable. 

WILL—I suppose the grid voltage sets the extinction 
voltage of the tube, too? 

KEN—You never were more wrong in your life! This grid 
of ours is so wrapped up in its cloud of positive ions that 
it's completely isolated from the rest of the tube and can 
have no effect on the electron flow whatever! 

Witt—Then the grid lets us regulate the plate voltage 
that starts the discharge, but the voltage at which the dis- 
charge finishes is always the same. So, by adjusting the grid 
voltage, we can vary the size of our sawtooth waves, instead 
of having them fixed for us they were with the neon lamp. 

KEN— That's right. And you can get oscillations several 
times bigger with a thyratron than you could with a neon 
tube. 

WiLL—So I have to think of ЕЗ as the sawtooth ampli- 
tude control. And I suppose that C2 is there to pass the a.c. 
component of the current? 

KEN—Roughly, yes. To be more exact, it equalizes the 
large variations in the anode current so that the grid bias 
remains practically constant. At the instant of ionization, 
the heavy current charges it. Then—at the end of the dis- 
charge, when there's practically no current—it starts to 
discharge through R3. If C2 is big enough, the current 
through R3—and therefore the grid voltage—will stay 
pretty much the same throughout the whole cycle. 

(TO BE CONTINUED) 
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TV service organizations 
have gone broke for lack 
of good records. Here is 
a system to prevent that. 


OW do you handle your incoming 
service-call records? Is your 
system foolproof? Does it auto- 
matically assure that each cus- 

tomer will be taken care of? Is it 
simple and inexpensive? Does it provide 
a permanent record of the call while 
giving the outside service technician 
full and accurate information without 
further writing? Does it expedite bill- 
ing? If the answer to any. of the above 
questions is NO, you ought to be inter- 
ested in the following system. It is 
simple and as well-suited to the one- 
man shop as to larger organizations. 
The basic elements of the system are 
the perforated sheets of 8% x 11-inch 
gummed paper which are sold in all 
office-supply or large stationery stores. 
These sheets usually contain 33 gummed 
labels and are used most commonly for 
typing addresses to be pasted on en- 
velopes. They come in several colors 
and cost about 2 cents per sheet. To 
make up the call-record book, assemble 
the sheets in sets of three: a pink label 
sheet on top, a blue label sheet in the 
middle, and a sheet of plain white 
typewriter paper (unperforated) on 
the bottom. The three sheets may be 
stapled (at the top only) to a card- 
board backing, or may be held in a clip- 
board after moistening the label sheets 
at a few places at the top edge. Two 
carbon paper sheets complete the set. 
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DAILY ROUTE CARD 


Date:  /4/ A s2 
What was done,remarks, etc. 
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Part of a specimen record sheet is 
shown above. 


TV SERVICE RECORD SYSTEM 


By MILTON LOWENS 


At the top of the backing (which 
should be a few inches longer than the 
sheets) the data to be recorded on each 
label should be listed in a logical 
sequence. This might.include: (1). The 
name of the customer. (2). Address. 
(3). Apartment number. (4). Phone 
number. (5). Set make and model. 
(6). Complaint. (7). Date call received. 
(8). Date and time of appointment for 
technician. 

Whenever a call comes in this data 
is recorded in proper sequence on the 
next available label. All labels are 
numbered in advance. 

How the labels are used thereafter 
depends on individual preferences and 
requiréments. The following are merely 
suggested: 

Pink labels—used for scheduling calls. 
At the end of each day the labels are 
separated and pasted on daily route 
cards in the most desirable order. The 
route cards should have enough space 
next to each label to tell what was done 
(for example: “set pulled and brought 
to shop,” or “fixed in customer's home"). 
If money was collected the amount is 
listed. If the set is pulled, the service 
technician marks the chassis with the 
same serial number as appears on his 
label. 

Blue labels—used for checking calls 
for completion. The service technician 
must either turn in the payment re- 


ceived for the call, deliver a chassis to 
the shop, or explain. Completed calls for 
which the service technician delivers 
cash or satisfactory explanations are 
charged off at once by pasting blue 
labels over the corresponding pink ones 
on the route cards. The blue labels of 
sets being worked on in the shop re- 
main in the call book until the jobs are 
completed, returned, and paid for. 
Since the route cards are dated and 
may be hung on a wall until closed 
out, the pink labels stand out as warn- 
ings of uncompleted calls, unpaid bills, 
or any unusual delay. 

The white bottom sheet constitutes a 
master record in case any labels are 
lost. It also forms a valuable list for 
direct-mail advertising and follow-up 
business. To make up a batch of address 
labels, a typist puts a sheaf of the 
perforated label sheets in the type- 
writer and copies the names and ad- 
dress from the white sheet. As many as 
five duplicate addresses can be made at 
one time by this method so prospects 
can be reached several times with mini- 
mum clerical cost. : 

The system can be elaborated by 
using more sheets if desired, or simpli- 
fied for the one-man shop by using only 
one label sheet and one carbon. Either 
way the system will be found to be 
handy, inexpensive, and practically 
foolproof. Try it—it works. END 
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CASCODE TYPE FRONT ENDS 


By DAVID T. ARMSTRONG 
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Fig. 1—Standard Coil model TV-2232 television tuner with cascode r.f. amplifier 


has direct coupling between input and output sections of the 6BQ7. 


12АТ7(2) CONV. 


Fig. 2—Front end of the Browning RV-31 FM tuner has a 12AT7 twin-triode 
cascode r.f. amplifier, and a.f.c. on the local high-frequency oscillator. 


Fig. .3— Cascode-type r.f. amplifier using separate 6C4 triodes in the Altec- 
Lansing model 303A FM tuner. Both 6C4's are operated with grids grounded. 
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Cascode tuners are 
not all alike. The 


author discusses 


three different types. 


(Second of two parts) 


N THE preceding article we dis- 

cussed the origin and advantages 

of the cascode amplifier. In this 

part we will consider two practical 
forms of the cascode circuit. 


Pentodes versus triodes 


The basic design problem of the r.f. 
stage is a compromise situation of de- 
vising an amplifier that contributes 
maximum gain with minimum noise. 
It has long been known that pentodes 
are more noisy than triodes, but triodes 
have not been much used because they 
have relatively low gain and require 
neutralization to prevent oscillation 
and regeneration. What is desired in 
an r.f. section is a combination to pro- 
duce the high gain and good stability 
of a pentode with the low noise char- 
acteristics of the triode. 

In addition to the noises listed in 
last month’s article pentodes have “par- 
tition noise” as a result of random 
division of cathode current between 
the plate and screen. The relative noise 
of a tube is usually expressed as the 
value of an actual resistor which would 
contribute that much noise to a circuit. 
Lower resistance values indicate lower 
noise. A 6J4 triode (a special-purpose 
type) has an equivalent noise resist- 
ance of about 200 ohms, whereas a 
pentode like the 6AK5 has a value of 
approximately 1,880 ohms. It is possi- 
ble to reduce the noise figure of a pen- 
tode by connecting it as a triode; with 
a 6AK5 this reduces the equivalent 
noise resistance to 400 ohms. The 6J6, 
12АТТ, 6BK7, 6BQ7, and 6BZ7 dual 
triodes, and the 6J4, 6C4, 6AB4, etc., 
in the single-triode types are all suit- 
able for cascode application. 

There is one serious disadvantage 
in a circuit employing triode ampli- 
fiers. In the grounded-cathode r.f. am- 
plifier the plate-to-grid capacitance 
provides feedback which makes the 
amplifier unstable and encourages it to 
oscillate; this tendency increases with 
improvement in gain. Neutralization 
may prevent oscillation and reduce in- 


RADIO-ELECTRONICS 


stability, but it is better to use a cir- 
cuit that utilizes the triodes in relatively 
low-gain amplifier stages, This is an 
inherent virtue of the cascode r.f. 
amplifier. 

On the other hand, a grounded-grid 
amplifier has excellent stability because 
the grid shields the input from the out- 
put circuit. But gain attainable with 
a grounded-grid amplifier is much less 
than the gain possible with a grounded- 
cathode amplifier. Any signal voltage 
which tends to make the cathode nega- 
tive with respect to the grounded grid 
and increase the plate current is op- 
posed, since the increased plate current 
flowing from ground to cathode tends 
to make the cathode more positive than 
the grid. This reduces both gain and 
sensitivity to weak signals. 


Design considerations 
Some careful attention to these de- 

sign considerations will provide opti- 

mum amplifier performance: 

1. The antenna input circuit should be 
balanced to ground since 300-ohm 
lead-in is standard for practically 
all TV and FM receiver inputs. This 
may be accomplished most readily 
by transformer-type coupling, but 
in some ‘cases balanced impedance 
coupling may be used. 

2. The antenna impedance should be 
transformed by the input circuit to 
a value close to the optimum source 
resistance for the triode used. This 
requirement may be most nearly met 
by winding the transformer for op- 
timum noise rather than for perfect 
impedance match. 

3.If possible, the input transformer 
should be so wound that a voltage 
ratio step-up is provided. 

4. Capacitance tuning is undesirable for 
TV because it will vary the band- 
width of the circuit unless consid- 
erable loading is used. It may be 
used for FM because the frequency 
coverage there is relatively narrow 
(about 1.2/1). 

5.If broadbanding is necessary it 
should be accomplished by some 
means other than by the use of load- 
ing resistors. Resistors in low-level 
circuits contribute thermal noise. 
This would defeat the basic design 
virtues of the cascode. 


Source resistance 


Optimum source resistance varies in- 
versely with frequency. Thus for the 
TV band it will be necessary to design 
the turns ratio of the primary and sec- 
ondary of the input transformer so 
that the apparent antenna resistance 
is the optimum source resistance at the 
grid of the input section of the cascode 
amplifier. 

The optimum source resistance for 
a triode-connected 6AK5 is approxi- 
mately equal to 70,000 ohms divided 
by the operating frequency. For 50 me 
this would mean an optimum driving 
resistance of 1,400 ohms; for 100 тс 
this would mean an optimum driving 
resistance of 700 ohms; for 200 mc 
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this would mean an optimum driving 
resistance of about 350 ohms. 

It is usually unnecessary to tune the 
interstage coupling circuit because the 
coupling between the grounded-cathode 
and the grounded-grid stages is loaded 
with the very low input resistance of 
the grounded-grid stage. Hence variable 
tuning is generally desirable only at 
the input to the grounded-cathode stage 
and in the output circuit of the ground- 
ed-grid stage (the input circuit of the 
mixer). In some cases it may not be 
desirable to tune the input to the 
grounded-cathode stage to eliminate 
feedback through the rotor shaft com- 
mon to r.f., mixer, and oscillator stages, 
or to simplify tracking problems. 

Fig. 1 shows a popular commercial 
application of the cascode circuit. This 
is the Standard Coil TV-2232 television 
tuner. The coils L1 and L2 are wound 
on one snap-in strip (as shown by the 
dashed outline), and L3, L4, and L5 are 
wound on another. Both strips are 
changed automatically when changing 
channels. L7 is a peaking coil which 
improves the over-all gain—particular- 
ly on the high-band v.h.f. channels. 
Grid-plate neutralization is provided 
in the grounded-cathode half of the 
6BQ7 by C9, which feeds approximately 
the same voltage to the bottom end of 
L2 (terminal 11) as the plate-grid ca- 
pacitance of the triode feeds to the top 
end (terminal 7). The identical feed- 
back voltages at both ends of L2 cancel. 

The variable capacitors C3, C6, and 
C13 are adjusted for full-channel band- 
width and maximum gain on channel 
10. This gives substantially uniform 
results on all channels. 


Cascodes for FM 


Fig. 2 is the circuit of the cascode 
front end used in the Browning RV-31 
FM tuner. Like the Standard Coil TV 
tuner, this has direct coupling between 
the grounded-cathode and grounded- 
grid sections. L1 resonates with the 
output capacitance of the grounded- 
cathode stage and the input capacitance 
of the grounded grid stage to form a 
low-pass filter. The 6J6 a.f.c. tube, of 
course, has no relation to the cascode 
r.f. section, but keeps the oscillator 
tuned 10.7 me above the signal. 

Fig. 3 is a somewhat different form 
of cascode circuit used in the Altec- 
Lansing 303A FM tuner. Separate 6C4 
triodes are used in the cascode stage, 
both operated as grounded-grid ampli- 
fiers. This eliminates the need for neu- 
tralization, and allows practically di- 
rect coupling (through Cl and C2) 
between the antenna and the input 
stage for a high signal-to-noise ratio. 
L1 resonates broadly in the FM band. 
Putting the first variable-tuned circuit 
between the two halves of the cascode 
amplifier raises the coupling impedance 
and increases the gain of the input sec- 
tion. Note that capacitance signal cou- 
pling is used between the two sections, 
so that both cathodes are only a few 
volts above ground for d.c. 

END 
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MY MOST UNUSUAL TV 
SERVICE JOB 


HE job that will live longest in my 

memory was on a G-E 1949 10-inch 
set. The picture tube was a 10FP4, 
with an aluminum-backed screen, re- 
quiring no ion-trap magnet. The com- 
plaint was unstable syne. Everything 
from tube changing to a modification 
of the sync take-off circuit was tried 
on this set, but to no avail. With the 
contrast contro] set at minimum, the 
picture would roll vertically, but the 
horizontal syne was O.K. When the 
contrast was advanced to overcome the 
vertical roll, the picture would pull 
horizontally at the top of the frame, 
and at times would tear out altogether. 
In sheer desperation, after many, many 
hours of sweat and tears, we substi- 
tuted another picture tube—a 10BP4 
with an ion-trap magnet. Lo and behold, 
the set worked perfectly! 


Our guess is that the original tube 
was drawing too high a beam current, 
and was loading the low-voltage supply 
to cause instability in the syne circuits. 
What’s your guess?—Harry M. Layden 

(Many of these early G-E TV re- 
ceivers had the picture-tube input cir- 
cuit shown in the diagram. This one 
is taken from the model 800 schematic. 
The syne take-off point is at the plate 
of the d.c.-restorer diode. If the orig- 
inal picture tube was gassy, had a 
contaminated grid, or a high-resistance 
leak between grid and cathode or be- 
tween grid and heater, it would act as 
a short—or at least a shunt—across 
the d.c. restorer circuit. This would 
reduce the amplitude of the syne 
pulses enough to cause the trouble you 
described.—Editor) END 


"Im afraid its time we transferred 
you out of television, Ferguson." 
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MATTHEW MANDL* 


E get so many questions 

regarding the function and 

adjustment of the drive con- 

trol that we feel a restate- 
ment of the factors involved would 
benefit a number of readers. 

The drive control is either in the 
plate circuit of the horizontal oscillator 
or in the grid circuit of the horizontal 
output tube and sets the amplitude 
of the sweep signal fed to the output 
tube. Two typical drive-control cir- 
cuits are shown in Fig. 1. The grid 
of the output tube draws current on the 
positive peaks of the sweep signal. This 
charges the coupling capacitor, which 
in turn discharges across the grid 
leak during the time the signal swings 
in a negative direction. The bias de- 
veloped across the grid leak controls 
the plate current of the output tube. 
With insufficient bias the average d.c. 
plate current in the output tube runs 
high and the tube may overheat. With 
too much bias the peak voltage and 
current developed at the plate during 
the retrace interval becomes excessive 
and may break down the tube. Since 
the bias depends on the amplitude of 
the drive signal, it is very important 
that the drive control be adjusted prop- 
erly. Even a slight amount of over- 
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Fig. 1—Two methods of drive control 
used in late-model TV receivers. Top— 
Potentiometer in oscillator plate circuit 
“(Du Mont RA-164, -165). Bottom—Ca- 
pacitor in amplifier grid circuit (Arvin 
chassis TE-319). 
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Fig. 2—Left-hand stretch 
and syne instability (top 
center) caused by overdriv- 
ing horizontal output tube. 


drive will shorten the life of the hori- 
zontal output tube. 

Besides this, overdrive may increase 
the high voltage to the point where 


corona and arcing occur. Excessive 
high voltage also tends to reduce the 
size of the raster because the resulting 
inerease in beam velocity makes it 
more difficult to deflect the beam fully. 

Overdrive also increases the signal 
amplitude in the horizontal deflection 
coils and thus produces greater flyback 
voltages. These may overload the 
damper tube, and, besides affecting 
its life, white-bar interference may ap- 
pear on the screen. 

The most common symptom of over- 
drive is left-hand stretch, as shown in 
Fig. 2. You will note that the left-hand 
wedge is so wide that the black sec- 
tion at the end of the flare is off the 
screen. Since the grid of the horizontal 
output tube consumes power, overdrive 
will often impose an extra load on the 
horizontal oscillator and lead to sync 
instability. This may cause weaving at 
the top of the picture or make the 
hold-control setting critical. Note the 
curvature of the vertical wedge at the 
top of Fig. 2. A further increase in 
drive would compress the picture at 
the center and possibly produce a white 
vertical transient bar. See Fig. 3. 

The drive control should mever be 
used to increase picture width. If the 
picture does not fill the mask properly, 
even at the maximum setting of the 
width control, tubes, voltages, and 
component parts should be checked to 
find the defect which is causing re- 
duced width. Increasing the drive to 
fill the mask will not only result in 
poor linearity, but will also cause re- 
peated tube and component failures. 

The left-hand stretch may not always 
be too clearly evident, especially if the 
width control has been adjusted to de- 
crease picture width. As shown in 
Fig. 3, however, several clues are pres- 
ent. The white vertical bar near the 
center of the picture indicates excessive 
drive, while the dark area at the flare 
of the left horizontal wedge is wider 
than the right wedge. In a case like 
this the drive should be reduced and 
the width control advanced to improve 
the linearity. In the absence of a sta- 
tion pattern, use a cross-bar generator 
and set the drive control just below the 
point where left-hand stretch and center 
compression occur. After that, adjust 


the vertical and horizontal linearity 
controls for best linearity and use the 
centering lever or control for proper 
picture positioning within the mask. 
This may call for readjusting the 
height and width controls and a final 
touch-up of both linearity controls. 

If the drive control can't eliminate 
left-hand stretch or the white bar, 
check the resistors and capacitors in 
the grid circuit of the horizontal out- 
put tube against the values given in 
the service notes for the receiver. Also 
check the B voltages in the entire hori- 
zontal sweep system. 

The single white vertical bar near 
the center must not be confused with 
the one or two vertical bars which 
often appear at the left of the screen. 
The latter are caused by improper 
damping, and usually call for a new 
damper tube or a check of component 
parts in the damper circuit. Even 
though the drive control is adjusted 
properly, such transient bars will ap- 
pear when trouble occurs in the damper 
circuit. 


Excessive blanking 

I have applied a vetrace-blanking 
circuit to am Ambassador model T1720 
receiver. It eliminated all the vertical 
retrace lines very effectively, but now 
three vertical shadows appear on the 
left side of the screen which vary in 
width from 1 to 2 inches. What could 
cause this trouble? J. B., Rego Park, 
IN MG A 


This indicates excessive blanking- 
signal amplitude. This can be mini- 
mized by juggling the R-C values of 
the retrace-eliminating circuit. Try 
various values until the shadows are 
no longer visible. 


High-voltage resistors 

In a Philco 52T2256 there is a blu- 
ish glow around resistor R1 (Fig. 4). 
This condition prevails when the bright- 
ness control is only slightly advanced, 
and when the control is advanced fully 
the resistor arcs over to the envelope 
of the 1B3 or to the cage. With the 
high-voltage probe connected to test 
point A, I get a reading of 5,000 volts 
with the brightness turned down. This 
drops to zero when the brightness con- 
trol is advanced. The reading at point 
B is 11,000 volts. I have tried changing 
the high-voltage rectifier, the damper 
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tube, horizontal output tube, and have 
tested the filter capacitors. Resistors 
R1 and R2 read over 3 megohms each. 
Could these be causing the trouble? 
S. N., Hallwood, Va. 

The values of the two resistors in the 
high-voltage compartment should be 
2.5 megohms each. It is evident that 
these are defective and cannot handle 
Г 


A,B- TEST POINTS 


E 


Fig. 4—Doubler-type high-voltage cir- 
cuit in Philco 52T2256 receiver. 

the voltage and current during load 
changes. Install new resistors and use 
exact replacements—not ordinary car- 
bon resistors. 


Intermittent streaks 

In an Admiral 321DX there is bad 
intermittent streaking across the pic- 
ture tube, plus an arcing sound in the 
receiver. At times the whole raster is 
torn by this interference. Recently the 
ratio detector was replaced and I am 
wondering whether this change caused 
the trouble. M. A. D., Cheney, Kan. 

It is highly unlikely that the ratio- 
detector tube would arc. This trouble 
usually occurs in the high-voltage com- 
partment of the receiver. You can gen- 
erally locate the source of the are by 
turning the receiver on and watching 
the back while the room is darkened. 
If a tube is not at fault, inspect the 
insulation at the point where the arc 
occurs and replace any leads which 
have poor insulation. Also a plastic 
cement or anti-corona spray can be 
applied to such sections to provide ad- 
ditional high-voltage insulation. Lead 
dress also is important and it may be 
necessary to space wires farther apart 
and round off any sharp joints. Also 
check the drive control setting. 


RCA 621 conversion 
I would like to install a 12LP4 tube 
in an RCA 621 receiver. What changes 
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Fig. 3—White vertical bar 
and compressed center 
caused by overdrive. 


are necessary in using this tube? E. Z., 
Milwaukee, Wis. 

This receiver uses а 7-inch tube with 
electromagnetic deflection and electro- 
static focus. The high-voltage output 
in this receiver is 7,500 volts, which 
may not give adequate brightness with 
the 12LP4. For best results a new 
horizontal output transformer and 
matching yoke should be installed. Kits 
are available for this purpose, with 
complete instructions regarding the 
change. A magnetic-focus assembly and 
a double-magnet ion trap will be needed. 


14HP4 to 14BP4 

I have a Motorola 14T4 with a bad 
14HP4 picture tube. I have been ad- 
vised by my parts distributor that this 
tube has been discontinued by the tube 
manufacturers. Would you please ad- 
vise me on a substitute tube and neces- 
sary circuit changes? J. L., Altoona, Pa. 

A 14BP4 can be used instead of the 
14HP4 in this receiver. The 14HP4 is 
an electrostatic-focus type, and has the 
focus-control circuit shown in Fig. 5-a. 
This control should be removed and the 


HEATER PINS 1,12 
ГА 

Fig. 5—(a) Original focus circuit in 

Motorola 14T4 receiver. (b) Revised 

wiring for 14BP4 replacement. 


circuit rewired as shown in Fig. 5-b. 
A focus-magnet assembly and a double- 
magnet ion trap will also be needed 
with the 14BP4. 


Yoke matching 

I would like to convert a Tele-King 
model 310M from a 10-inch receiver 
to a 17-inch type. I have a Merit HVO- 
7 transformer and am wondering if I 
could use a yoke by another manufac- 
turer. If mot, what is the matching 
yoke for the transformer mentioned? 
G. B., Milwaukee, Wis. 

We recommend using a matching 
yoke made by the same manufacturer. 
In most instances we have found less 
trouble vith conversions if the yoke 
and transformer are made by the same 
concern. Even a slight mismatch often 
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results in insufficient width or other 
conversion difficulties. For this reason 
a matched kit is usually preferable. 
For additional information on replace- 
ments, see pages 64 and 68 of the 
January, 1953, RADIO-ELECTRONICS. 


Du Mont RA-113 dial cord 

In a Du Mont RA-113 television re- 
ceiver the dial cord is broken. No dial- 
cord replacement information is avail- 
able in service publications which I 
have checked. This receiver uses the 
Du Mont Inputuner with a variable- 
pitch cam wheel on the tuning shaft. 
The cord has to be strung over this 
to operate another wheel which turns 
the indicator needle over the tuning 
scale. All my efforts to replace this 
cord in the proper manner were futile 
and I would be greatly indebted to you 
if you would let me know how to do it 
or tell me where I can obtain the neces- 
sary information. G. T., Plainfield, N. J. 

Fig. 6 shows the dial stringing dia- 
grams which appear in the Du Mont 
manual for this receiver. First remove 
the three pilot lights with their clips 
and also remove the dial pointer by 


‘STRING THIS HALF OF CABLE 
WITH RIGHT HAND 


IF DIAL CABLE IS NOT AVAILABLE, MAKE UP AS BELOW 
BENDING CLIP BENDING CLIP 


pee 


Fig. 6—Dial-cord dimensions and re- 
stringing diagram for Du Mont RA-113. 
pulling outward. Straighten the four 
twisted tabs which hold the dial to 
the mounting plate, and remove the 
dial. Remove the defective dial cable 
retaining the tension spring B. Rotate 
the tuning shaft full counterclockwise, 
which places the cam assembly D in 
the position shown. Place the pointer 
pulley E in the position shown and 
fasten the cable tension spring to the 
loop at the end of the dial cable. Now 
string the dial cable as shown. Start 
by placing the cable guard F in posi- 
tion. Use both hands and string two 
halves of cable as illustrated. Make 
sure the cam follower is not disengaged 
from the cam D. If there is insufficient 
tension in the cable, run the cable ten- 
sion spring B around the pointer pulley 
E hub in the direction opposite to that 
shown. 

Now replace the dial, and fasten 
by slight twisting of the four tabs. 
Replace the pilot lights and the re- 
ceiver is ready for operation. Tune in a 
known high-channel station and set the 
dial pointer in the correct position. 
It will then be calibrated. END 
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Part II—All changers 
have common troubles. 
These troubles and 


their cures are listed. 


ART I of this series, in last month’s 
RADIO-ELECTRONICS, described the 
general types of mechanisms found 
in modern automatic record chang- 
ers, and gave procedures for maintain- 
ing them in good running order. The 
following service notes may help you 
find and correct specific troubles in 
many standard types of 1-, 2-, and 3- 
speed record changers. (In actual trou- 
ble shooting, it will pay to remember 
that most troubles will be due to one 
of four things: lack of lubrication; 
overlubrication, or greasing at the 
wrong places; dirty, clogged mecha- 
nisms; improper adjustments. Very 
rarely will the trouble be caused by 
actual failure or breakage of parts.) 
Remember also that various manu- 
facturers use various methods to ac- 
complish the same results; so that al- 
most any trouble given here can—on 
certain changers—be caused by some 
other fault than the one given, and that 
the given sympton may indicate a dif- 
ferent trouble on some equipment. Also 
manufacturers use varying terms, so 
that a part may be referred to by one 
name here but by an entirely different 
name by the manufacturer. The fol- 
lowing notes were based to a great ex- 
tent on the RCA RP-176 changer, a 
typical one now commonly found in 
service shops, and it is hoped that they 
will also be of value in dealing with 
widely different changers. As stated in 
the first article of this series, the 
manufacturer’s literature is always 
valuable in dealing with any specific 
record changer. 


Turntable does not revolve. 

1. Drive wheel oily or not engaging 
turntable rim. (Wipe off inside rim of 
turntable to remove flock and foreign 
matter; clean rim and idler tire with 
naphtha or carbon tetrachloride if oily; 
replace drive-wheel tire if worn or flat.) 


* Eng. writer, Convair 


By JOHN B. LEDBETTER* 


2. No current at motor. (Check a.c. 
leads, plug, and switch, for open or 
cold-soldered connections.) 

3. Defective motor. (Remove turn- 
table and check motor without load. If 
current is reaching motor but drive 
spindle does not rotate, remove motor 
for repair or replacement.) 


Mechanism jams; 
irregular operation. 

1. Ratchet lever or pawl on drive 
cam loose or improperly adjusted (See 
Fig. 1). 

2. Separator link-and-lever assembly 
not positioned correctly. 


A- DEFECTIVE; В-Т00 LONG OR BLUNT; C-TOO WEAK; TOO NEAR EDGE,OR 
ROUNDED EDGE 


Fig. 1—Drawing of the mechanism of 
the RCA type RP-176 automatic record 
changer. The codes indicate points which 
are potential sources of trouble. Keys 
to the codes are below the drawing. 


3. Mechanism clogged with dirt or 
foreign matter. (If mechanism has 
slipped adjustment or jumped gear, 
disassemble or remove the drive cam— 
see manufacturer’s instructions or serv- 
ice manual—and re-assemble in the 
correct position with relation to the 
pawl or ratchet wheel. Check the sep- 
arator link and assembly for binding, 
clogging, and proper positioning. Clean 
the mechanism if necessary with carbon 
tetrachloride.) 


Records jam or bind between 
separator knife and support shelf 
(slicer-type changers). 

1. Slicer blade is set too low. (If 
blade has setscrew adjustments, loosen 
blade and raise for proper clearance. 
If blade is fixed to the separator shaft, 
it may have to be warped carefully or 
filed for proper clearance.) 


Separator blade catches on 
record above; may drop two at 
once. 

1. Separator blade is set too high. 
(Check adjustment and clearance as 
described above.) 


One edge of record releases 
before the other; center hole 
cracks out or pinches 
(slicer-type changers). 

1. Separator blades out of adjust- 
ment. (Check for loose or improper ad- 
justment of one separator shaft; tighten 
and re-align blades so that both clear 
edges of record simultaneously. Also 
check separator blades for binding or 
improper clearance between blades.) .- 


Records jam or stack is unsteady. 

1. Record is warped, too thin, too 
thick, or has rough edges. 

2. Spring inside separator-knife as- 
sembly is too strong. 

3. Teeth on bottom of separator knife 
and on top of separator shelf are bind- 
ing or burred. 

4. Edges of separator 
sharp, burred, or bent. 

5. Record sitting unevenly on sup- 
port shaft. (Center hole may be out- 
of-round or off position.) 


knife too 


Records do not drop at proper 
time (slicer-type changers). 

1. Record-separator knife incorrectly 
adjusted. (Typical check: Turn record 
supports to “10-inch” position and 
place a 10-inch record on support shelf. 
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The knife-edge of the separator should 
be approximately 24» inch from the 
edge of the record. If not, loosen the 
record-separator set-screws and turn 
separator shaft for the proper clear- 
ance. A slight readjustment may be 
required if 12-inch records do not then 
drop correctly. See Fig. 2 for typical 
adjustments on RCA RP-176. 


юзю 211 l2" SUPPORT 
19, 


а Sc 


‘SLOT IN WHICH RECORD SEPARATOR MOVES. 


LEFT 
o 


‘STOP BRACKET SPOT WELDED TO MOTORBOARD 
(PROJECTED OVER SLOT APPROX 3/647) 


BOTTOM VIEW OF MOTORBOARD 


Fig. 2—Drawings showing the top of 
the record support, the front view, 
and the left-hand underside of the 
motorboard of the type RP-176 changer. 


Two records drop at once. 


1. Hole in record too large. 

2. Record too thin. 

3. Spindle slide not fully down (tog- 
gle-post changers). 

4. Foreign matter in spindle offset, 
causing release latch to stick. 

5. Spindle warped or bent out of 
shape. 

6. Record support is binding or spin- 
dle is bent out of square with record- 
support shaft. (Bend spindle carefully 
with fingers if necessary, and straighten 
record support if it is not square with 
shaft. See that hole in record support 
is centered over spindle; bend support- 
shaft post if necessary for proper cen- 
tering. If record support is loose on its 
shaft, retake it carefully with a ham- 
mer and punch.) 

7. Record pusher (toggle-post chang- 
ers) is deformed or defective. (Replace 
if necessary.) 


Records strike tone arm 
(toggle-post changers). 

1. Pusher inside spindle does not 
move far enough to eject record. 

2. Loose set-screw in lift arm. 

3. Pusher extends beyond outside di- 
ameter of spindle. 

4. Tone arm is not properly adjusted. 


Records strike separator post or 
will not stay on record shelf. 

1. Incorrect spacing between record 
posts, or between spindle and record- 
support or separator posts. (On a 
changer like the RCA RP-176, set the 
record-support post on “10-inch” posi- 
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tion and loosen support-post set-screws. 
See Fig. 2. Hold separator post against 
end of slot in motorboard, turn belt 
drum to take up extra slack in belt, and 
tighten separator-post set-screws. Then 
loosen set-screws which adjust the 
reach of the record-support plates and 
move shelf out until edge of 10-inch 
record sets about halfway up the slop- 
ing knife-edge of the shelf. Turn sup- 
port shelf to “12-inch” position and 
repeat this adjustment on the 12-inch 
shelf with a 12-inch record in place. 
These adjustments will be essentially 
the same with other slicer-type chang- 
ers. The only difference is the method 
of varying or moving the separator 
knife under or away from record. 


Record fails to drop when 
changer cycles (toggle-nost 
changers). 


1. Spindle shaft broken. 

2. Pusher inside spindle is not mov- 
ing forward enough to eject records. 

3. Loose set-screw in lift arm. 

4. Pusher raises outside of spindle 
body. (If this happens, record will be 
raised up instead of being pushed off 
spindle. Replacement of spindle assem- 
bly is necessary in this case.) 

5. Lift-arm roller is broken off, keep- 
ing lift arm from turning when main 
cam revolves. 


Tone arm lands incorrectly on 
records. 


1. Binding in tone-arm pivot (See 
Fig. 3.) 

2. Top or bottom of pickup-elevating 
rod (inside the tone-arm swivel bush- 
ing) is burred or gummed with foreign 
matter. 

3. Wires from pickup are too taut 
or improperly dressed. 

4. Stud on trip lever is loose or bent. 

5. Set-screw on trip lever improperly 
adiusted. 

6. Loose stud on trip lever. 

7. Retard lever binding against trip 
lever. 

8. Spring on stabilizing lever (some 
changers) loose or missing. 

9. Spring on tone-arm return lever 
is too weak. 

10. Tone-arm pivot bearing is burred 
or binding. 

11. Segment cams for 10-inch or 12- 
inch records improperly adjusted for 
tone-arm landing. 

12. Index finger on tone-arm return 
lever is bent. 


Tone arm lands incorrectly on 
rest, drifts off rest, or jumps 
suddenly when moving in for 
landing. 

1. Limit stop on tone arm incorrectly 
adjusted. (On some changers a steel 
retainer spring contacts the trip-lever 
stud and keeps the tone arm steady 
while it is on the rest or in the outer 
groove of the record. Bend this spring 
just enough to make positive contact 
with the trip-lever stud. Too much 
pressure will make the tone arm jump 
suddenly when it starts moving.) 


Vertical movement of tone arm is 
rough or erratic. 

1. Eject lever or tone-arm lift pin 
is binding. (Clean out dirt and lubri- 
cate.) 

2. Slide and cam are binding. (Check 
All bearing points; clean and lubricate.) 

3. Burrs in main slot in slide and 
^am. (Remove burrs with a small file.) 

4. Tone-arm shaft binding against 
sleeve. (Clean and lubricate.) 


Horizontal movement of tone arm 
is rough or erratic. 

1. Tone-arm return locator is too 
tight. 

2. Tone-arm return spring too weak 
or improperly hooked up. 

3. Washer (under tone-arm return 
locator) missing, broken, or bent. 


Pickup repeats grooves. 


1. Tone-arm pressure too light (coun- 
terbalance spring too strong). 

2. Binding in tone-arm swivel. 

3. Metal filings or foreign matter in 
ball bearings of tone-arm swivel. 

4. Spring on trip lever too strong. 

5. Binding in trip-lever pivot. 

6. Trip-lever pawl too blunt. 

7. Trip-lever ratchet defective or 
binding. 

8. Record defective or chipped. 


Cartridge drags on record. 

1. Needle bent or cartridge mounting 
screws loose. (Tighten screws; replace 
needle if necessary.) 


Needle will not track across 
record. 

1. Changer not level (this is ex- 
tremely important in some models). 

2. Excessive vibration (unsteady 
mounting, floor vibration, passing of 
heavy traffic) especially noticeable on 
long-playing records.) 

3. Needle clogged with lint, dirt, etc.; 
sapphire chipped or dulled. 

4. Locator housing or set-down mech- 
anism fails to disengage after comple- 
tion of cycle. (Check all associated parts 
for binding, burrs, clogging, and lack 
of lubrication.) 


Incorrect feed-in to record (tone 
arm does not set down at right 
place). 

1. Trip-lever spring missing. 

2. Stud on trip lever loose. 

3. Spring on feed-in lever missing. 


Tone arm will not clear record 
stack. 

1. Loose or improperly adjusted set- 
screws in tone-arm elevating mecha- 
nism (elevating rod in some changers, 
a disc, cable, link, or cam-lever in 
others). 

2. Tone-arm elevating rod or mech- 
anism bent. (Realign or bend care- 
fully for proper clearance.) 


Needle does not set down 
properly on 7-inch records. 
1. Bent or damaged tailpiece on set- 
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down locator plate (some changers); 
similar mechanism on others. (Some 
models use segment cams, index fingers 
on ratchet lever, etc. Straighten care- 
fully and adjust, or realign. Replace- 
ment may be necessary in some of 
these cases.) 


Needle does not set down 
properly on 10-inch records. 

1. Tone arm improperly adjusted. 

2. Hinge catch (or segment cam in 
some changers) not returning to “10- 
inch” position when changer cycles. 
(Lubricate hinge bearings with Lubri- 
plate or light grease; try readjustment 
in case of segment cams.) 

3. Safety spring binds against loca- 
tor housing of tone arm. (See if loca- 
tor casting turns freely in locator hous- 
ing; remove, burrs or sharp edges on 
safety return spring, and stretch spring 
slightly if necessary to increase ten- 
sion. Check clearance between locator 
plate and its housing; remove burrs if 
present with fine file.) 

4. Hinge catch (some changers) not 
disengaging from hinge cam. (Check 
for proper clearance; file edge of Bere 
catch for slight clearance—at least Y 
inch—if necessary.) 

5. Needles bent (rough handling 
may have bent one or both styluses 
fn dual- or 3-speed changers). 


Needle does not set down on 
12-inch records. 

1. Diameter of 12-inch record is un- 
dersize. 

2. Center hole in record is too large. 

3. Tone arm improperly adjusted. 

4. Safety spring (some changers) 
binding against locator housing of tone 
arm. 

5. Index lever on trip mechanism 


does not cock when 12-inch record’ 


drops. (Some changers use segment 
cam which engages the index lever on 
tone-arm return lever. See Fig. 3.) 

6. Hinge catch (where used) does not 
engage catch properly when index 
finger is depressed. (Check for binding 
between hinge body and hinge bearing. 
Burrs on bearing surfaces or lack of 
proper lubrication may be causing this 
difficulty.) 
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Set-down position of tone arm 
cannot be adjusted. 

1. Defective tone-arm shaft and 
sleeve assembly, or loose or stretched 
cable in some changers. (In the first 
case, assembly replacement may be 
necessary.) 


Tone arm holds records against 
spindle when it rises, or strikes 
tone-arm rest when it moves out. 

1. Height of tone arm improperly ad- 
justed. (Adjust by bending carefully, 
or by set-screw adjustments where 
used. In some models it may be neces- 
sary to place shims or washers under 
the tone-arm support if arm is too 
low, or file small amount off support if 
tone arm is. too high.) 


Needle sets down properly on 

12-inch records, but glides over 

several grooves before seating. 
1. Pickup leads dressed too tightly, 

interfere with movement of the tone 

arm. (Allow sufficient play in leads.) 
2. Floor or changer not level. 


Needle touches first groove 
properly, but jumps back across 
grooves. 

1. Needle pressure too light. 

2. Pickup leads too tight. 

3. Incorrect needle tip (be sure the 
microgroove or L-P needle is used on 
33Y5- or 45-r.p.m. microgroove records.) 

4. The needle may be chipped or 
damaged. 


Changer trips before record is 
finished. 

1. Ratchet-lever spring too weak 
(may have been stretched or replaced 
with'improper spring). 

2. Defective ratchet. 

3. Notch where ratchet lever con- 
tacts main drive cam may be too wide 
or blunted. 

4. Drive-cam pàwl misadjusted (edge 
of pawl rounded or hits tripping edge 
of ratchet lever too soon). See Fig. 1. 

5. Spring on tone-arm return lever 
is too strong. 

6. Pivot of trip pawl binding. 

7. Trip pawl is blunt or not properly 
aligned with respect to ratchet lever. 


TONE ARM 
PIVOT 
SPRING 
RIP LEVER 
SPRING 


Fig. 3—Underside of the RCA RP-176 changer. Other manufacturers may use 
different nomenclature for similar parts which perform the same functions. 


Change cycle starts before end 
of record. ‘ 

1. Not enough vertical clearance be- 
tween lip of velocity-trip lever and 
edge of main cam (hooked end of trip 
lever will not engage trigger on main 
cam). 

2. Trip lever rubbing or 
against cam drive gear. 

3. Insufficient clearance between hook 
end of velocity trip and the main-cam 
actuating gear. (Bend lever slightly if 
necessary.) 

4. Manual-trip lever is binding. 

5. Disengage roller on velocity nis 
(some changers) broken. 

6. Hole in record too large leres 
may be eccentric to the spindle under 


binding 


' this condition, causing trip mechanism 


to work or 
prematurely.) - 

7. Trip link or 
clogged. 


trigger into 'operation 


ratchet binding or 


Tone arm continues to come down 
on "Rest" position (some 
changers). 

1. Improper adjustment of index fin- 
ger and segment cam (on tone-arm 
return lever). 

2, Pivot bearing of tewe-arm-return 
lever binding or clogged. 

3. Spring on tone-arm return lever 
missing. $ 

4. Record-separator shaft binding, 
either inside the separator support or 
below the separator segment cam 
(slicer -type changers). 

. Tone arm binding above or DSlow 
one arm swivel bearing. 


Changer trips continuously: 
(Typical action shown in fig. 1.) 

1. Ratchet-lever spring loose or miss- 
ing. 

2. Excessive 
bearing, 

3. Notch in drive cam burred. 

4. Surface of  ratchet-lever tip 
rounded; will not hold drive-cam pawl. 

5. One or more points on the OPERATE 
or REJECT-MANUAL control are burred or 
binding. 


play in ratchet-lever 


Motor rumble and wows. 

1. Distorted or damaged rubber rim 
on the idler wheel. 

2. Bent or warped turntable. 

3. Turntable may hang too low and 
drag on motorboard. (Make sure that 
the turntable is level and that all ship- 
ping bolts have been removed.) 

4. Motor armature (rotor) may be 
bent, unbalanced, or out of alignment. 

5. Blades of cooling fan on motor 
may be bent out of alignment. 

6. A low-pitehed rumbling sound is 
heard when a record is being played. 
Check the motor mount.to be sure that 
the motor is suspended freely on 
springs or rubber grommets. Power 
cord to motor may be too tight to per- 
mit the motor to float freely. Lengthen 
leads so the motor floats. 

Thanks are due RCA and Philco for 
photos and service information. A 
further article in this series may appear 
in an early issue. END 
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TRAIN FASTER- tran BET TER—TRAIN EASIER 


1 SEND YOU 
18 BIG KITS 


Of Radio Television parts and equipment. ы ~ 
Much of your training will be actual construc- я 
tion and experimentation . , . the kind of truly 4 ^: 
РКАСТІ : 

\ 


CAL Instruction that prepares you 
for your Radio-Television career, 


Frank L. Sprayberry 
Prendent 


1 he new Sprayberry "package" plan 
cludes many big kits of genuine, pro- 
fessional Radio-Television equipment. 
You perform over 300 demonstrations, 
experiments and construction projects. 

\Ч You build a powerful 6-tube 2-band 
radio set, multi-range test meter, signal 

generator, signal tracer, many other 

projects. All equipment and lessons are 
| yours to keep . . . you have practically 
everything you need to set up your own 
profitable Radio-Television service shop. 


YOU BUILD the Television set and 


the powerful superhet radio recelver shown 
above. I. 


MAIL COUPON 


IN ТО MONTHS — OR LESS = FOR 


RADIO -TELEVISION 


Our 21st Year Training Men for Greater Incomes and Security in Radio-Television 


NO OBLIGATION PLAN 


You can get into Radio-Television, today's fastest growing big money 
opportunity field, in months instead of years! My completely new 
“package unit" training plan prepares you in as little as 10 months 
or even less! No monthly payment contract to sign —thus NO RISK to you! 
_This is America’s finest, most complete, practical training—gets you 
ready to handle any practical job in the booming Radio-Television industry. 
Start your own profitable Radio-Television shop . . . or accept a good pay- 
ing job. I have trained hundreds of successful Radio-Television technicians 
during the past 21 years—and stand ready to train you, even if you have no pre- 
vious experience! Mail coupon and get all the facts — FREE! 


All your 10 months of training is IN YOUR 
HOME in spare hours. Keep on with your 
present job and income while learning. With 
each training "package" unit, you receive 
extra plans and ‘‘Business Builder” ideas for 
spare time Radio-Television jobs. New tele- 
vision stations everywhere, open vast new 
opportunities for trained Radio-Television 
Technicians—and those in training. If you 
expect to be in the armed forces later, there 
is no better preparation than practical 
Sprayberry Radio-Television training. 


| ttt rr 


IN ADDITION. he otht 
shown here (many are not shown because of 7 SPRAYBERRY ACADEMY OF RADIO, Dept. 20-A: Hd 
Yovts ТО cepa Реп. I send you 18 TODAY! 111 North Canal St., Chicago 6, Ш. П 
NO OBLIGATION 1 резе rush to me all information on your 10-MONTH Radio-Tele- 4 
Аран ered FG Wer: vados Wes QU. GIR vision Training Plan. I understand this does not obligate me and that g 
2 no salesman will call upon me. Ве sure to include 3 books FREE. 4 
I invite you to get all the facts— ч 
FE NAMO- coos нш ер суса: -Б чода ыга CU ID enad out d 
Li 
EE rant you to have ALL the facts about H 
— without cost! Rush coupon for my three bi Address...... pu LS лае 2062916 
B з 
Г] 
r] 
LI 
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SEPTEMBER, 1953 


ә Completely AC operated. 


| M р Е D A N C E . ES. 100-0-100 microampere- 
B R | D G E K | T . Catia piem shift generator and 


@ Battery type tubes, no warm-up 
MODEL IB-2 


s597? 


SHIPPING WT. 
15 LBS. 


@ Newly designed two section CRL 
dial. 


@ Single knob D, Q, and DQ functions. 


| 
| 
ОА о Б кыо калы d 
о | 


@ New modern cabinet styling. 


© 1296 precision resistors and silver 
mica condensers. 


nother new, outstanding instrument design so typically character- 
ic of Heathkit operation in producing high quality шшер kits 
at the lowest possible price. A new, improved model Impedance x А E T ; 
Whole pu ether cU cub und cU ЫЕ сыдыр dba up sections CREM deal puoi tery separate 
| convenience of operation and interpretation of scales at a $10.00 guns NC RETE pue Gi olco eM cu 
| prise reduction over che preceding model; Bailcin adjustable phase y КЕ $ 
shift oscillator and amplifier with all tubes of the battery operated ; 
Кузе кошы ines ЕБ НЕВЕ les aes «n. ing transformer between the generator and the bridge. The correct 
tirely AC line operated. No bothersome battery replacements. impedance match, is automatically switch selected to provide con- 
The Heathkit IB-2 "Impedance BERES PI Ward ire! resents stant load. operation of the generator circuit. The instrument uses 
Ой аса сора. umcThe Маса У Bridge far 14% precision resistors and condensers in all measurement circuits. 
resistance measurements, the Capacity Comparison Bridge for capa- 


city measurements, Maxwell Bridge for low Q, and Hay Bridge for 
high Q inductance measurements. Read 


essary for any measurement function. Panel provisions provided for 
external generator use. 


65 
A special minimum capacity, shielded, balanced impedance match- | 


The new Heathkit IB-2 provides outstanding design features not | 
found in any other kit instrument. The single low price includes the 
$ D, DQ all on one dial" fi 
thereby eliminating possible confusion du 
n 


L i power supply, generator, and amplifier stages. No need to purchase 
a е to the incorrect dial 
eference or adjustment. Only one set of instrument terminals nec- 


| 
| Separate instrument accessories in order to obtain the type of oper- 
| ation desired. 


| AUDIO WATTMETER : LABORATORY 


p Kb. — + GENERATOR KIT 


LJ 
e 
e 
ə 
9 
© MODEL LG-1 
$2950 ° 
е ө. 
e 
о 
e 
е 


аре УТЫ, СОТЫ 


SHIPPING WT. 
6 LBS. 


SHIP. WT. 
A new Heathkit design for the au- © 16 LBS. 
dio engineer, serious hi fi enthu- 9 
siast, recording studio, or broad- 9 
cast station; the Heathkit Audio 7 
Wattmeter Kit. This specialized © 
instrument instantly indicates the 


Another welcome 


E new addition to 
output level of the equipment е the popular line of Heathkit 
under test without requiring the е 


z instruments, the Heathkit Lab- 
use of external load resistors. All o 
readings are taken di 


irectly from © ene dl Nc : doveri | 
the calibrated scales of a 414” © lesigned for flexibility о! operation, accuracy and versatility 
200 microampere Simpson meter, © beyond the performance level provided by the conventional 
The Heathkit Audio Wattmeter © service type generator. Frequency coverage of the Colpitts 
features five full scale power meas- © oscillator is 150kc to 30mc in five convenient ranges with 
| urement ranges from 5 milliwatts up to 50 watts with db ranges of © provisions for internal or external modulation up to 50%, 
—15 db to +48 db. The instrument has a power measurement .© and .1 volt RF output throughout the frequency range. Panel 
rating of 25 watts continuous and 50 watts maximum for inter- mounted 200 microampere Simpson meter for RF "set refer- 
mittent operation. Non-inductive resistance load impedances of 4, ence level" to provide relative indication of RF output. In- 
EUR end coo ohms E provided through a panel impedance dividually shielded oscillator and shielded variable and step 
‘itch. Frequency effect is negligible from 10 cycles to 250 attenuator provide flexible control of RF output. 
И А ponveninonal УТҮМ circuit utilizes а 12AU7 twin triode tube. The circuit features 2 GAFÁ high frequency oscillator, a 
die meer ridge circuit uses four germanium diodes for good line- GAVS amplifier with grid modulation, 12AU7 400 cyde 
oscillator and modulator, OB2 voltage regulator tube, and 
a selenium rectifier for the transformer operated power supply. 
The smart professional instrument appearance and over-all 
flexibility of operation wil] prove a decided asset to any in- 
dustrial or educational laboratory. The Heathkit Laboratory 


Generator sets a new level of operation, far superior to any | 
instrument in this price classification. 


= ONF 

ROCKE INTERNATIONAL CORP. 
13 E, 40th ST. 
NEW YORK CIT 


© 
е 
e 


. With the Heathkit- AW-1 desired information can be obtained 
instantly and conveniently without bothering with the irksome setups 


and calculations usually required. Usefu! 
ments, f, 


E 
e 

e 

e 

E 

l for power curve measure- e 
requency response checks, monitoring indicator, etc. Con- є 
е 

ә 

9 

o 


venient calibration directly from 110 volt AC line source. This new 
j instrument will help to supply the answers to your audio operating 
b or power output problems. 


Y (16) 


NEW 5” 


CHECK THESE Features 


] 
| New 5UPI CR tube 

] VA. Re-trace blanking 

| Voltage regulation 

| Extended band width 

| V^ Peak-to-peak calibrating provisions : $ E 


| V^ Good square wave response 


SHIPPING 


Astigmatism control 


New heavy duty shielded power 
transformer 


WT. 


‘Announcing the latest addition to a brilliant series of Heathkit Oscillo- 
| scopes, the new Model O-9. This outstanding instrument incorporates all 
| of the features developed and proven in the production of well over 
| 50,000 kits, in addition to a host of many new design features for truly 
| outstanding performance, This new scope features a brand new (no sur- 
| plus) commercially available SUP1 cathode ray tube for fine focusing, 

high intensity, and freedom from halation. The 5” CR tube is the stand- 
ard size for design and industrial laboratories, development engincers, 
and service men, The only size CR tube offering a wide range of types, 
colors, phosphors, and persistence. The answer to good oscilloscope per- 
formance lies in improved basic design and operating characteristics, and 
not in the use of larger CR tubes. 

VERTICAL AMPLIFIER — New extended band width vertical amplifier 

with sensitivity of .025 volts per inch, down 3 db at 2 mc, down only 

0515 db at 3 mc. Three step vertical input attenuator, quality ceramic 
| variable capacitors for proper input compensation, provisions for cali- 
| brated 1 volt peak-to-peak reference, with calibrated screen for direct 


reading of ay pulses: PUTAS EA : 
Тиса LOW CAPACIT 
PROBE KIT 


Oscilloscope investigation of high frequency, 
high impedance, or broad bandwidth circuits 
encountered in television work requires the 
use of a low capacity probe to prevent loss of 
gain, distortion, or false service information. 
The Heathkit Low Capacity Probe features 
a variable capacitor to provide the necessary 
degree of instrument impedance matching. 
New probe styling with bright polished alu- 
minum housing and polystyrene probe ends. 


Y: 


| 
| 
| 


Heathkit > 
| o 
| o 
LTAGE CALIBRATOR KIT : 
o 
| ? К, o 
i The Heathkit Voltage Calibra- ө 
tor provides a convenient meth- — 9 
od of making peak-to-peak volt- — 
age measurements with an os- о K | T 
cilloscope by establishing a re- ә 
lationship on a comparison ba- 9 р 1 1 
sis between the amplitude of an © m basic ENSE the Heathkit Б 
Арм 9 Electronic Switch Kit is to permit simul- 
unknown wave shape and the @ taneous oscilloscope observation of two 
known output of the voltage separate traces which can be either sepa- 
calibrator. Peak-to-peak voltage 9 гаа x sopetimposed for хазаар 
V: i 7 o study. typical example wot e ob- 
values are read directly on the Ө.  Servacion of a signal as it appears at both 
calibrated panel scales. To off- 5 the input and output stages of ап ampli- 
set line voltage supply irregu- о fier. It will also serve as a square wave 
lariies, the instrument features o  S¢nerator over the range of switching fre- 
XS o quencies» often providing the necessary 
a voltage regulator tube. — à Wave form response information without 
| With the Heathkit Voltage Cali- $ incurring the expense of an additional 
1 brator, it is possible to measure all д instrument. б ЕЖ 
] types of complex wave forms within 9 , commons ране Булана rates 
| MODEL vc-2 а voltage range of .01 to 100 volts ө оет 2,000 eps. Individual controls for MODEL 5-2 
] peak-to-peak. A convenient "signal" each input channel and a positioning con- 
i $ 50 position on the panel switch by-passes 0 trol. The five tube transformer operated 50 
| e the calibrator completely and the sig- o circuit utilizes two 6SJ7, two 6SN7, and S 
| nal is applied to the oscilloscope in- 9 one 6X5 tubes. Buy this kit and enjoy е 
| SHIPPING WT. put thereby eliminating the necessity 9 increased versatility of operation from SHIP. WT. 11 LBS. 
FEN 4 LBS. for transferring test leads. a your oscilloscope. pees : 
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ROCKE INTERNATIONAL CORP. 
13 Е. ао 57, 
NEW YORK CITY (16) 


OSCILLOSCOPE 


MODEL 0-9 


Tas а Ninn ev 
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KIT 
95° 


28 LBS. 


HORIZONTAL _ AMPLI- | 
FIER — New input se- Bi 
lector switch provides choice of hori- ы | 
zontal input, 60 cycle sweep input, line sync, internal sync, and external B 
sync. Expanded horizontal sweep produces sweep width several times the E 
cathode ray tube diameter. New blanking amplifier for complete retrace | 
blanking and new phasing control. E 3 
POWER SUPPLY — New high voltage power supply and filtering cir- 
cuit for really fine hairline focusing. New heavy duty power transformer 
with adequate operating reserve. Voltage regulated supply for both vertical 
and horizontal amplifiers for absolutely rock steady traces and complete | 
freedom from bounce and jitter due to line variations. 

The acid test of any oscilloscope operation is the ability to. d 
high frequency square waves and the new Heathkit O-9 will faithfully re- 
produce square waves up to 500 kc. This is the ideal all around, general 
purpose oscilloscope for educational and industrial use, radio and TV serv- 
icing, and any other type of work requiring the instantaneous reproduction 
and observation of actual wave forms and other electrical phenomena. 


NEG ЫШЫ 
Heathkit 1 
SCOPE DEMODULATOR | | 


PROBE KIT | 


In applications such as trouble shooting or 
1 
B 


aligning TV, RF, IF, and video stages, the 
frequency ranges encountered require demod- 
ulation of signals before oscilloscope presen- 
zation. The newly-styled Heathkit Demodula- 
tor Probe in polished aluminum housing will 
fulfill this function and readily prove its 
value as an oscilloscope service accessory. De- 
tailed assembly sheet provided, including in- | 
structions for probe operation. d 


NO. 337-B 
50 
$35: 


SHIP. WT. 1 LB. 


COMPAN 


Heathkit 


VACUUM 


VOLTMETER 


KIT 


MODEL V-6 


$24 


SHIPPING WT 


The beautiful Heathkit Model 

V-6 VTVM, the world’s largest 

selling kit instrument, now 
offers many outstanding new fearures in addition to retaining all of 
the refinements developed and proven in the production of over 
100,000 VIVM's. This is the basic measuring instrument for every 
branch of electronics. Easily meets all requirements for accuracy, 
stability, sensitivity, convenience of ranges, meter readability, and 
modern styling. It will accurately measure DC voltages, AC voltages, 
offers tremendous ohmmeter range coverage, and a complete db 
scale for a total of 35 meter ranges. 

New 116 volt full scale low range provides well over 214” of 
scale length per volt. Upper DC scale limit 1,500 volts. DC ranges 
0-1.5, 5, 15, 50, 150, 500, 1,500 volts full scale. AC ranges 0-1.5, 
5, 15, 50, 150, 500, 1,500 (1,000 volts maximum). Seven ohm- 


Heathkit 30,000 vor EE 
PROBE KIT 


For TV service work or any similar application 
where the measurement of high DC voltage is 
required, the Heathkit Model 336 High Vo tage 
Probe Kit will prove invaluable. A precision 
multiplier resistor mounted inside the two-color, 
sleek, plastic probe body provides a multipli- 
cation factor of 100 on the DC ranges. 

of the Heathkit 11 megóhm VIVM. 

The entire kit includes precision. resis- 

tor, two-color plastic probe, tip con- 
nector spring, test lead, phone plug 

panel connector, and complete assembly’ 
instructions. 


Heathkit РЕАК-ТО-РЕАК: 
PROBE KIT 


Now read peak-to-peak voltages on the DC 
scales of the Heathkit 11 megohm VIVM. 
Readings can be directly: made from the VIVM 
scale without involved calculations. Measure- 
ments over the frequency range of 5 kc to 5 
mc. Use this probe to extend the usefulness 
of your VIVM in radio and TV service work. 
The Peak-to-Peak Probe Kit features the new 
polished aluminum housing with two-color 
por probe ends. Detailed assembly sheet 
including instructions for probe operation. 


No. 338-B 


$550 


SHIP. WT. 2 LBS. 


Heathkit re 
PROBE KIT 


"The Heathkit RF Probe used in conjunction with 
any 11 megohm VTVM will permit RF meas- 
urements up to 250 mc, + 10%. A useful, con- 
venient accessory for those occasions when RF 
measurements are desired. The RF probe body 
is housed in the new, smartly-styled polished 
aluminum probe body featuring two-color poly- 
styrene probe ends and a low capacity flexible 
shielded test lead. The kit is complete with all 
necessary material and a detailed assembly sheet. 
as well as instructions for probe operation, 


Lay 


No. 309-B 


$350 


ROCKE INTERNATIONAL CORP. 
ЭЕ, ао 5. 


NEW YORK CITY (16) 


SHIP. WT. 2 LBS. 


TUBE 


L^ New 12 volt full scale low range 
14 1,500 volt upper limit DC range 


L^ Increased accuracy through 50% 
greater scale coverage 


} High impedance 11 megohm input 
J^ Center scale zero adjust 
Polarity reversal switch 


50 


. 6 LBS. 


V^ 1% precision resistors 


1^ Clearly marked db scales 


meter ranges from .1 ohm to 1,000 megohms. For added conven- 
ience a DC polarity reversing switch and a center scale zero adjust- 
ment for FM alignment. 

The smartly styled, compact, sturdy, formed aluminum: cabinet 
is finished in an attractive gray crackle exterior. The beautiful two- 
color, durable, infra-red, baked enamel panel further adds to the 
over-all professional appearance. 

Top quality components used throughout. 1% precision’ resistors 
— silver contact range and ‘selector switches — selenium rectifier — 
transformer operated power supply. Individual calibration on both 
AC and DC for maximum accuracy. DB scale printed in red for easy 
identification, all other scales a sharp, crisp black for easy reading. 
A variety of accessory probes shown on this page still add further 
to over-all instrument usefulness. 

AX! DEDE 


POPS ER 


AC ane TUBE 
VOLTMETER KIT 


MODEL AV-2 


$295? 


SHIPPING WT, 
5 LBS. 


The new Heathkit AC VTVM 
that makes possible those sensi- 
tive AC measurements required 
by laboratories, audio enthusi- 
asts, and experimenters. Especi- 
ally useful for hum investiga- 
tion, sensitive null detection, 
phono pick-up output measure- 
ments, making frequency response runs, gain measurements, 
ripple voltage checks, etc. Low level measurements are easy 
to make because of the complete voltage coverage of the 
instrument and the one knob operation. 
The large 200 microampere Simpson meter has clearly 
marked and easy to read meter scales. Ten voltage ranges © 
covering from .01 rms full scale to 300 volts rms full scale, 
with frequency response + 1 db from 20 cycles to 50,000 
© cycles. Instrument input impedance 1 megohm, ten db ranges 
9 from —52 db to +52 db. For n) and good linearity 
9 characteristics the meter bridge circuit features 4 germanium 

diodes. Attractive instrument styling, a companion piece for 
а the popular Heathkit ҮТУМ and the new АМ-1 Audio 
o Wattmeter. 


Baa 7-77 Е - 2 


СНЕСК ТНЕЅЕ Features 


1^ 20,000 ohms per volt DC sensitivity, 
5,000 ohms per volt on AC 


Polarity reversal switch 

i 1% precision multiplier resistors 

JA 50 microampere 412" Simpson meter 

VA Meter ranges for service 
convenience 

VA New resistor ring-switch assembly 

Total of 35 meter ranges 

New Modern cabinet styling 


‘The most important Heathkit announcement of the year, the 
new 20,000 ohms per volt Heathkit Multimeter, Model MM-1. 
The universal service measuring instrument, accurate, sensitive, 
portable, and completely independent of AC line supply. Par- 
ticularly designed for service use incorporating many desirable 
features for the convenience of the service man. Full 20,000 
ohms per volt sensitivity on DC ranges — 5,000 ohms per volt 
sensitivity on AC—polarity reversal switch, no bothersome 
transferring of test leads — 1% precision multiplier resistors 
— large 414” recessed non-glare 50 microampre Simpson me- 
ter — conveniently slanted control panel — recessed safety type 
banana jacks— standard universally available batteries — 
rugged practical sized cabinet with plastic carrying handle, and 
a total of 35 calibrated meter ranges. 
RANGES 

Voltage ranges selected entirely for service convenience. For 
example 114 volt full scale low range for measuring portable 
radio filament voltages, bias voltages, etc., 150 volt full scale 
range for AC-DC service work, 500 volt full scale range for 
conventional transformer operated power supply systems. Com- 
plete voltage ranges AC and DC, 0-1.5—5—50—150—500— 
1,500— 5,000 volts. DC current ranges, 0-150 microamperes— 
15 milliamperes—150 milliamperes—500 milliamperes—15 
amperes. Resistance measurements from .2 ohms to 20 meg- 


Heathkit 
BATTERY TESTER KIT 


The Heathkit Battery Tester measures all 
types of dry batteries between 114 volts 
and 150 volts under actual load condi- 
tions. Readings are made directly on a 
three color Good-Weak-Replace scale. 
Operation is extremely simple and merely 
requires that the test leads be connected 
to the battery under test. Only one control 
to adjust in addition to a panel 
switch for "A" or "B" battery 
types. The Heathkit Battery Test- 
er features compact assembly, ac- 


290900009, 


MODEL BT-1 curate meter movement, and a 
three deck wire-wound control, 

$ 8 5 о all mounted іп a portable rugged 
e plastic cabinet. Checks portable 

SHIP. WT. radio batteries, hearing aid bat- 


teries, lantern batteries, etc. 


export acent 


ROCKE INTERNATIONAL CORP. 
13 E, 40th ST, 


40 
NEW YORK CITY (16) 


NEW ZW : ge 


MULTIMETER 
KIT 


MODEL MM-1 


$2659 


SHIPPING WT. 6 LBS. 


ohms x 1 x 1,000 x 10,000. 
DB coverage from —10 db 
to +65 db. 


CONSTRUCTION 

Entirely new design permits assembly, mounting and wiring 
of precision resistors on a ring-switch asserably unit. The major 
portion of instrument wiring is completed before mounting the 
ring-switch assembly to the panel. No calibration procedure is 
required, all precision resistors readily accessible in event of 
replacement. 


CABINET 
Strikingly modern cabinet styling featuring two piece con- 


struction, durable black Bakelite cabinet, with easy to read 


panel designations. Cabinet size 515" wide x 4" deep x 712" 
high. Good cabinet physical stability when operated in vertical 
position. 

The Heathkit MM-1 represents a terrific instrument value 
for a high quality 20,000 ohms per volt unit using all 1% 
deposited carbon type precision resistors. Here is quality, per- 
formance, functional design, and attractive appearance, all com- 
bined in one low priced package. 


Heathkit 
HANDITESTER KIT 


The Heathkit Model M-1 Handitester readily 
fulfills major requirements for a compact, port- 
able volt ohm milliammeter. Despite its com- 
pact size, the Handitester is packed with every 
desirable feature required in an instrument of 
this type. AC or DC voltage ranges full scale, 
0-10—30—300—1,000—5,000 volts. Two 
ohmmeter ranges, 0-3,000 and 0-300,000. Two 
"DC current measurement ranges, 0-10 milli- 
amperes and 0-100 milliamperes. The instru- 
ment uses a Simpson 400 microampere meter 
movement, which is shunted with resistors to 
* provide a uniform 1 milliampere load on both. 
АС and DC ranges. Special type, easily access- 
ible, battery mounting bracket — 19% deposited 
carbon type presion resistors — hearing aid 
type ohms adjust control. The Handitester is 
easily assembled from complete instructions and 
pictorial diagrams. Necessary test leads are in- 
cluded in the price of this popular kit. 


MODEL M-1 


51450 


SHIPPING МТ, 
3 LBS. 


| 
| 
| 
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New 2222/67 12 Volt | 


BATTERY . 
ELIMINATOR KIT 


MODEL BE-4 


$317? 


SHIPPING WT. 
18 LBS. 


Here is the new Heathkit Battery Eliminator necessary for 
modern, up-to-date operation of your service shop. The Heath- 
kit Model BE-4 furnishes either 6 volts or 12 volts output 
which can be selected at the flick of a panel switch. Use the 
BE-4 to service the new 12 volt car radios in addition to the 
conventional G volt radios. 

This new Battery Eliminator provides two continuously 
| variable output ranges, 0-8 volts DC at 10 amperes continuously, 

or 15 amperes maximum intermittent; 0-16 volts DC at 5 

amperes continuously or 7.5 amperes maximum intermittent. 
| The output voltage is clean and well filtered as the circuit uses 
two 10,000 mf condensers. The continuously variable voltage 
output feature is a definite aid in determining the starting point 
of vibrators, the voltage operating range of oscillator circuits, 
etc. Panel mounted meters constantly monitor voltage and cur- 


Heathkit NIBRATOR : 
TESTER KIT : 


| Your repair time is valuable, and 
service use of the Heathkit Vibrator 
Tester will save you many hours of 
work. This tester will instantly tell 
you the condition of the vibrator 
being checked. Checks vibrators for 
proper starting and the easy to read 
meter indicates quality of output on 
a large Bad-?-Good scale. The Heath- 
kit VT-1 checks both interrupter and 
self rectifier types of vibrators. Five different 
sockets for checking hundreds of vibrator 
types. 

The Heathkit Vibrator Tester operates 
from any battery eliminator capable of de- 
| livering continuously variable voltage from 
| 4 to 6 volts DC at 4 amperes. The new 
| 


MODEL VT-1 


$1450 


SHIPPING WT. 
6 LBS. 


Heathkit Model BE-4 Battery Eliminator 
would be an ideal source of supply. 


BINDING POST 


Binding post kit now available so that 
standardization of all instrument con- 
nectors is possible. This new, five-way 
binding post will accommodate an alliga- 
tor clip, banana plug, test lead pin, spade 
lug, or hook-up wire. Sold in units of 
20 binding post assemblies. Each assem- 
bly includes binding post, flat and shoul- 
der fiber washers, solder lug, and nut.. 
120 pieces in all. Kit 362, $4.00. 
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EXPORT AGENT 


ROCKE INTERNATIONAL CORP. 
13 Е. 40th: ST. 
NEW YORK CITY (16) 


CABLE: АНАН, 


CHECK THESE Features 


Either 6 or 12 volt operation 
J^ Continuously variable voltage output 


V^ Constant ammeter and voltmeter 
monitoring 


V" Automatic overload relay — self- 
resetting 


V^ Two 10,000 mf condensers 


New 18 disc split type heavy duty | 
rectifier unit | 


Fuse protection 


| 
rent output and will quickly indicate the presence of a major | 
circuit fault in the equipment under test. The power trans- | 
former primary winding is fuse protected and for additional 

safety an automatic relay of the self-resetting type is incorpo- | 
rated in the DC output circuit. The heavy duty rectifier is a | 
split type 18 plate magnesium copper sulfide unit used either 

as a full wave rectifier or voltage doubler according to the | 
position of the panel range switch. | 


Here is the ideal battery eliminator for all of your service 
problems and as an additional feature, it can also be used as a 
battery charger. Another new application for the Heathkit 
Battery Eliminator is a variable source of DC filament supply 
in audio development and research. More than adequate vari- 
able voltage and current range for normal applications. | 


ee 


ABLE 


M 


OLTAGE 


ISOLATION 
TRANSFORMER KIT 


The new Heathkit Isolation Trans- 
former Kit provides line isolation for 
AC-DC radios (not an auto trans- 
former), thereby eliminating shock 
hazard, hum problems, alignment dif- 
ficulties, etc. The output voltage is 
variable from 90 to 130 volts AC 
and is constantly monitored by a 
panel mounted AC volt meter. Use 
it to increase AC supply voltage in 
order to induce Боа of faulty 
components in circuits thereby saving 
service time. Use it also to simulate vary-| 
ing line voltage conditions and to de- 
termine the line voltage level at which 
oscillator circuits cease functioning, par- 
ticularly in three-way portable radios. 
Rated at 100 watts continuous operation 
and up to 200 watts maximum intermit- 
tent operation. A useful radio and TV 
service tool. 


MODEL IT-1 | 


$1659 


SHIP. WT. 9 LBS. 


TECHNICAL р, 
APPLICATION BULLETINS 


An exclusive Heathkit service. Tech- | 
nical application, bulletins prepared | 
by recognized instrument authori- | 
ties outlining various combinations | 
of instrument applications. Avail- 

able now with 40 four-page illus- 

trated bulletins and an attractive | 
flexible loose-leaf binder. Only $2.00. | 
(No c.o.d. on this item, please.) | 


EE TV ALIGNMENT 
GENERATOR (f 


KIT 


MODEL TS-5 


1^ INCREDUCTOR controllable inductor 


sweep 
IZ TV and IF sweep deviation 12-30 mc 


L^ 4mc- 220 me continuous frequency 


coverage 
Oscillator operation entirely on fun- 

damentals 
L^ Output in excess of 100,000 micro- 5 4 4 5 о 
^ volts е 


SHIPPING WEIGHT 


L^ Automatic amplitude circuit 
18 POUNDS 


Voltage regulation 
Simplified operation 


lator coil is electrically varied with an AC control current, and | 
the inductance variation is achieved by a change in the magnetic 
state of the core on which the oscillator coils are wound. This 
system provides a sweep deviation of not less than 12 mc on all 
ТУ frequencies, and up to а maximum of 30 mc on TV IF fre- 
quencies. The high RF output level throughout the instrument 
frequency range overcomes the most common complaint of the 
older type sweep generators. A new, automatic amplitude control 
circuit maintains the output level flat to + 2 db throughout the 
instrument range, For convenience of operation a low impedance 


50 ohm output is used. 

Operation of the instrument has been simplified through the 
reduction of panel controls and separate panel terminals provide 
for external synchronization if desired. The circuit uses 1 voltage 
regulator tube to maintain stable instrument operation. A built-in 
variable oscillator marker further adds to flexibility of instrument 
operation. Provisions are also made for the use of an external 
marker, such as your service type signal generator, if desired. Use 
the Heathkit TS-3 for rapid, accurate TV alignment work, and 
let it help you solve those time consuming, irksome problems so | 

[Н 


Proudly announcing an entirely new, advanced model TV and ЕМ 
Sweep Generator, the Heathkit Model TS-3. This new design pro- 
| vides features and combinations of functions not found in апу 
other service type instrument. Every design consideration has been 
— given to the requirements of the TV service man to provide a 

| flexible, variable sweep source with more than adequate RF out- 
| put and complete frequency coverage throughout the TV and FM 


| spectrum. 
^| The frequency range of the TS-3 is from 4 mc to 220 mc in four 
switch selected ranges. All frequency ranges are overlapping for 
| | complete coverage. A particularly important feature of the instru- 
ment is that the oscillator operates entirely on fundamentals, there- 
by providing complete freedom from spurious oscillation and 
parasitics normally encountered in beat frequency type oscillators, 
This circuity assures a much higher total RF output level and 


simplifies attenuation problems. » 
The new TS-3 features an entirely new principle of sweep oper- 


ation. Sweep action is entirely electronic with no moving parts or 
electro-mechanical devices so commonly used. The heart of the 
sweep system is a newly-developed INCREDUCTOR controllable 
inductor, With this system, the value of inductance of each oscil- 


ACOE AT E E E G E ums 


NEW Keathkit 
BAR GENERATOR KIT 


MODEL BG-1 
51450 
. 


SHIPPING WEIGHT 
6 POUNDS 


The Heathkit BG-1 Bar Gener- 
ator represents another welcome 
addition to the fast growing 
line of popular Heathkits. The 


frequently encountered. 


SIGNAL GENERATOR KIT 


MODEL 56-8 


$1950 
e. 
SHIPPING WEIGHT 
8 POUNDS 


Announcing the new 

Heathkit Model SG-8 
service type Signal Generator, in- 
corporating many design features 
not usually found in an_instru- 
ment in this price range. The RF 
output is from 160 kc to 100 mc in five ranges, all on funda- 
mentals, with useful harmonics up to 200 mc. The RF out- 
ut level is in excess of 100,000 microvolts throughout the 


Кашу. range. 4 б 
The oscillator circuit consists of a 12AT7 twin triode tube. 
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station transmitted test pattern is rapidly disappearing, and the bar 
generator is the logical answer to the TV service man's problem 
in obtaining quick, accurate adjustment information without waiting 


for test patterns, 
The Heathkit BG-1 produces a series of horizontal or vertical 


One half is used as a Colpitts oscillator, and the other half 
as a cathode follower output which acts as a buffer between 
the oscillator and external load. This circuity eliminates 
osci! lator frequency shift usually caused by external circuit 


loading. 

All coils are factory wound and adjusted, thereby com- 
pletely eliminating the need for calibration and the use 
of additional calibrating equipment. The stable low 
impedance output features a step and variable attenuator 
for complete control of RF level. A 6C4 triode acts as a 
400 cycle sine wave oscillator and a panel switching sys- 
tem permits a choice of either external or internal modu- 


lation. 

The transformer operated circuit is easy to assemble, 
requires no calibration, and meets every service require- 
ment for an adjustable level variable frequency signal 
source, either modulated or un-modulated. 


EXPORT AGENT 
ROCKE INTERNATIONAL CORP. 
эз E. 40th ST. 
NEW YORK CITY (16) 
CABLE: ARLAB:N Y. 
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bars оп а TV screen. Since these bars are equally spaced, they will, 


quickly indicate picture linearity of the receiver under test. Panel 
stand-by position" — “horizontal position" — 


switch provides 

"vertical position.”. The oscillator unit utilizes a 12AT7 twin triode 
for the RF oscillator and video carrier frequencies. A neon relax- 
ation oscillator provides low frequency for vertical linearity tests. 
The instrument will not only produce bar patterns but will also 
provide an indication of horizontal and vertical sync circuit stability, 


as well as overall picture size. 
Instrument operation is extremely simple, and merely requires 


connection to the TV receiver antenna terminal. The unit is trans- 
former operated for safety when used in conjunction with universal 


or transformerless type TV circuits. 


TUBE CHECKER 


KIT 


MODEL TC-2 


$2950 


SHIP. WT.12 LBS. 


The new Model TC-2 Heathkit Tube 
Checker features many circuit improve- 
ments, simplified wiring, new roll chart 
drive and illumination of roll chart. The 
instrument is primarily designed for the convenience of the radio and TV 
service man and will check the operating quality of tubes commonly encount- 
ered in this type of work. Test set-up procedure is simplified, rapid, and flex- 
ible. Panel sockets accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, 7 and 
9 pin miniatures, 5 pin Hytron and a blank socket for new tubes. Built-in neon 
short indicator, individual three-position lever switch for each tube element, 
spring return test switch, 14 filament voltage ranges, and line set control to 
compensate for supply voltage variations, all represent important design fea- 
tures of the TC-2. Results of tube tests are read directly from a large 414” 
Simpson three-color meter, calibrated in terms of Bad-?-Good. Information 
that your customer can readily understand. Checks emission, shorted elements, 
open elements, and continuity. 

The use of closer tolerance resistors in critical circuits assures correct test 
information and eliminates the possibility of inaccurate test interpretation. 
Improvement has been made in the mechanical roll chart drive system, com- 
pletely eliminating diagonal running, erratic operation, and backlash. The 
thumb wheel gear driven action is smooth, positive, and free running. As an 
additional feature, the roll chart is illuminated for easier reading, particularly 
when the tube checker is used on radio or TV home service calls. 

Wiring procedure has been simplified through the extended use of multi- 
cable, color coded wires, providing a harness type installation between tube 
sockets and lever switches. This procedure insures standard assembly and im- 
parts that "factory built" appearance to instrument construction. Completely 
detailed information is furnished in the new step-by-step construction manual, 
regarding the set-up procedure for testing of new or unlisted tube types. No 
delay necessary for release of factory data. 

The new Heathkit Tube Checker will prove its value, in building service 
| prestige through usefulness — simplified operation — attractive professional 
| appearance. Don't overlook the fact that the kit price represents a savings of 
$40.00 to $50.00 over the price of a comparable commercially built instru- 
ment. At this low price, no service man need be without the advantages 
| offered by the Heathkit Tube Checker. 


L 


| Heatheit POWER SUPPLY KIT 


The Heathkit Laboratory Power Supply 
features continuously variable, regulated, © 
voltage output with good stability under 
wide load variations. A 414” Simpson 
plastic enclosed panel mounted meter pro- 
vides accurate meter output information. 
of voltage or current. All panel terminals 
completely isolated from the cabinet. Sep- 
arate 6.3 volt AC supply at 4 amperes for 
filament requirements. Ripple component 
exceptionally low, stand-by switch pro- 
vided to eliminate warm-up time of the 
five tube circuit. 


ee 


MODEL PS-2 


$3350 


SHIPPING WT. 
17. LBS. 


CHECK THESE 
NEW Features 


V Simplified harness wiring 


V Improved, smooth, anti-backlash roll 
chart. action 


1^ Optional roll chart illumination 
Individual element switches 
Portable or counter style cabinet 
Spare blank socket 

Contact type pilot light test socket 
Simplified test set-up procedure 

V line adjust control 

V 4" three-color meter 


HEATHKIT 


PORTABLE 
TUBE CHECKER 
KIT 


MODEL TC-2P 


44% 
SHIP. WT. 14 LBS. 


The portable model is sup- 

plied with a strikingly at- A 

tractive two-tone cabinet finished in rich maroon, proxy- 
lin impregnated, fabric covering with a contrasting 
gray on the inside cover. Detachable cover, brass-plated 
hardware, sturdy plastic handle help to impart a truly 
professional appearance to the instrument, 


PORTABLE TUBE CHECKER CABINET as described 
above will fit all earlier Heathkit TC-1 Tube Checkers. 
Shipping weight 7 lbs. Cabinet only, 91-8, $7.50. 


Peathkit ТУ PICTURE TUBE 


TEST ADAPTER | 


The Heathkit TV Picture Tube | 
Test Adapter used with the Heath- 
kit Tube Checker will quickly check |— 
for emission, shorts, etc., and de- | 
50 termine picture tube quality. Con- | 
sists of standard 12 pin TV tube 
socket, four feet of cable, octal | 
socket connector, and data sheet. 


LABORATORY AND 
SERVICE SHOP 


BOOKLETS 


“Planning Your Service Business” by John 

Frye, and "Establishing the Industrial 
Electronics Laboratory" by Louis B. Garner, 
Jr., are booklets available to Heath- 
kit customers at no charge. These 
booklets, written by nationally recog- 
nized authorities, outline the various 
requirements and considerations for 
establishing your own service busi- 
ness or for setting up an industrial 
electronics laboratory. Full attention 
is given to various details that, are | _ 
frequently overlooked when projects | — 
of this nature are undertaken, Just 4 
write in to the Heath Company re- 
questing your free copy, or attach a 
memo to your next order. 


Jj 


1XPORT AGINT 


ROC T Аз 
Tee щщ E Дь H 
; B 


CANE, ABLAR 


BENTON HARBOR 20 


co 


MA EP AR W 
MICHIGAN -& 


<Any ij 
Heathkit NISUAL-AURAL 


72 SIGNAL TRACER 


1A Visual and aural signal tracing 
VA Two channel input K | T 
High RF sensitivity 
1^ Unique noise locater circuit 
MODEL T-3 


V^ Calibrated wattmeter 
Substitution test speaker $ 2 3 50 
° 


Utility amplifier 
RF, audio probes and test leads included SHIPPING WEIGHT 
10 POUNDS 


An entirely new type of signal tracer incorporating a combina- voltage in the component can be seen à 
tion of features not found in any other instrument. Designed ex- as well as heard. Invaluable for ferreting out noisy or intermittent 
pressly for the radio and TV service man, particularly for the condensers, noisy resistors, controls, coils, IF and power transform- 
servicing of AM, FM, and TV circuits. Here in a five tube, trans- ers, etc. A built-in calibrated wattmeter circuit is very useful for a 
former operated instrument are all of the useful functions so quick preliminary check of the total wattage consumption of the 
necessary for speedy, accurate isolation of service difficulty. equipment under test. Separate panel terminals provide external 
This new signal tracer features a special high gain RF input use of the speaker or output transformer for substitution purposes. 
| channel, used in conjunction with a newly-designed wide frequency Saves valuable service time by eliminating the necessity for speaker 
range demodulator probe. High RF sensitivity permits signal removal on every service job. The terminals also permit the utili- 
tracing at the receiver antenna input. A separate low gain channel zation of other shop equipment, such as your oscilloscope or 
and probe available for audio circuit exploration. Both input chan- VTVM. The T-3 Signal Tracer can be used as a high gain 
nels are constantly monitored by an electron ray beam indicator, amplifier for checking tuners, record changers, microphones, phono | 
so that visual as well as aural signal indications may be observed. crystals, etc. | 
The instrument can also be used for comparative estimation of Don't overlook the interesting service Gee provided | 
Bain per stage. through the use of this new instrument and let it work for you 
A decidedly unusual feature is a noise localizer circuit in con- by saving time and money. The kit is supplied complete with all 
junction with the audio probe. With this system, a DC potential tubes, circuit components, demodulator probe, audio probe, and 
is applied to a suspected circuit component and the action of the additional test leads. 


Heathkit ә 
DECADE RESISTANCE КІТ : Heathkit 
moet ora nones 2 CONDENSER CHECKER KIT. 


M 

$1950 sistance values using twenty 1% © 
ô о 

° 

© 


resistors providing a choice of 1 


to 99,999 ohms іп 1 ohm steps. 
SHIP. WT. Ceramic wafer switches, silver- MODEL C-3 
4 185, plated contacts, smooth, positive de». © 
CF acon VEM panel, and handsome, © 50 
polishes irch cabinet. LJ 
o LÀ 
Heathkit ° 
DECADE CONDENSER KIT ° cud 
° 8 POUNDS 
The Heathkit Decade Condenser Kit MODEL DC-1 d 
features er mica, precision. con- = * 
densers with a rated accuracy of = 51650 ld Use the Heathkit C-3 Con- 
196. Capacity values are arranged in 9 denser Checker to quickly 
three decades from 100 mmf to .111 . o and accurately measure 
жане с соп minh CAU i Wr е those unknown condenser | 
| wafer switches with silver-plated con- „4 LBS. > and resistor values. All readings are taken direct- 
tacts, and, smooth detent action. Use- M ly from the calibrated panel scales without re- | 
ч quiring any involved calculation. Capacity meas- 


|] ful in laboratory work, for circuit development. 
: ` n urements in four ranges from .00001 mf to 1,000 mf. Checks paper, | 


E = 7 9 h 1 t h 
Heathkit RESISTANCE 5 mica, ceramic, and electrolytic condensers. A power factor control is 

available for accurate indication of electrolytic condenser measurements. | 

f five polarizing voltages, 


SUBSTITUTION BOX KIT e AES IQQ pus GRE selection о! Ў i 
" 5 а Ф 25 volts to volts , will indicate condenser operating quality. 
] MODEL RS-1 NDS pong рае under actual load condition, The spring, return leakage test switch 
vidual switch selection of any — automatically discharges the condenser under test and eliminates shock 
$550 one of 56 RTMA 1 wat о ази to the operator. 5 

e. 10% standard value resistors, — 9 Resistance measurements can be made in the range from 100 ohms 
ranging from 15 ohms to to 5 megohms. Here again all values are read directly on the calibrated 


SHIP, WT. romencanorant any applica scale. Increased circuit sensitivity coupled with an electron beam null 
Wark, AAAA 18 рае indicator increases overall instrument usefulness. 

D TOM For safety of operation the circuit is entirely transformer operated 

є and the instrument is housed іп the attractive, newly-styled Heathkit 


| TV service work. Ideal for experi- 
| mentally determining resistance values © D = 7 
| and for quickly altering circuit oper- «& cabinet, featuring rounded corners, and drawn aluminum panel. The 
ating characteristics, Entire unit @ outstanding low kit price for this surprisingly accurate instrument in- 
housed in attractive Bakelite cabinet, @ cludes necessary test leads. Good service shop operation requires the 
featuring уне „new universal t ре ө use of this specialized instrument, designed for the express purpose of 
ашк Dinding’ posts to Sumpiuy e determining unknown condenser values and operating characteristics. 


circuit connections. о 
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Heathkit AMATEUR — - j " 


TRANSMITTER 
KIT 


MODEL AT-1 


s2950 


SHIPPING WEIGHT 
16 POUNDS 


Here is the latest Heathkit addition to the ham radio field, the 
AT-1 Transmitter Kit, incorporating many desirable design fea- 
tures at the lowest possible dollar-per-watts price. Panel mounted 
crystal socket, stand-by switch, key click filter, AC line filtering, 
good shielding, etc. VFO or crystal excitation — up to 35 watts 
input. Built-in power supply provides 425 volts at 100 ma. 
features pre-wound coils, single knob band switching, 52 


This ki 
ohm coaxial output, plug in chassis provisions for VFO or modu- 


lator and rugged clean construction. Frequency range 80, 40, 20, 


| new Heathkit 
| ANTENNA COUPLER KIT 


New Heathkit Antenna Coupler, speci- 
ally designed for the Heathkit АТ-1 
Transmitter. The Antenna Coupler can 

| be used with any 52 ohm coaxial in- 

| put— up to 75 watts power. Low 
pass filer with cut-off frequency of 
approximately 36 mc — L section 
tuning network — ncon tuning indi- 
cator — rugged, compact construction — 
transmitter type variable condenser, and 
high Q coil are all outstanding features. 
The AC-1 has both inductance and capa- 
city tuning for maximum operating versa- 
tility, Dimensions 814” wide x 4%” 
high x 47$" deep. 


MODEL AC-1 


SHIP. WT. 
351459: 


|" сатаа 
COMMUNICATIONS RECEIVER кт 


MODEL AR-2 
$ 2 50 5н. wr. 
е 12 LBS. 
Here is the new receiver kit you have 
repeatedly asked for, the Heathkit 
Communications Receiver. The per- 
fect companion piece for the AT-1 
Transmitter kit. Many outstandingly desirable 


features have been incorporated in the design 


of the AR-2; such as, electrical bandspread 
for logging and tuning convenience — high gain miniature tubes — IF 


transformers for high sensitivity and good signal to noise ratio— 
separate RF gain control with optional automatic volume control or 
manual volume control, in addition to the conventional audio gain 
control. Noise limiter — stand-by switch — stable BFO oscillator circuit 
— headphone jack—transformer operation, etc., all contribute to a 
high performance standard. 

Frequency coverage is continuous from 535 ke to 35 me in four 
У ranges. For added convenience, various ham bands have been separately 
identified in respect to their relative placement on the slide rule tuning 
scale. A chassis mounted, 515" PM speaker is included with this kit. 
Tube line up 12BE6 mixer oscillator, 12BA6 IF amplifier, 12AV6 de- 
tector AVC audio, 12BA6 BFO oscillator, 12A6 beam power output,. 


| 5ҮЗСТ rectifier. RECEIVER CABINET 


Proxylin impregnated, fabric covered, plywood cabinet with aluminum 


. panel designed expressly for the AR-2 Receiver. Part 91-10, shipping 
weight 5 lbs., $4.50. 


Heathkit 
ANTENNA IMPEDANCE METER ү b 


Use the Heathkit Antenna Impedance Meter for 
measuring antenna impedance for line matching pur- 


poses — adjustment of beam antennas — phone mon- 
itor, 


| long x 205 


o0 


xau оос 


resonance, match transmission line for minimum 
SWR, determine receiver inpuc impedance, and pro- 
vide 


germanium diode, 
ampere Simpson meter. 


calibrated from 0-500 oma 
Shielded aluminum i ч. 
" wide x 34 


CHECK THESE 


NEW Heatares 


Single knob band switching 
V^ Pre-wound coils 

Metered operation 

52 ohm coaxial output 

V^ Crystal or VFO excitation 
1^ Built-in power supply 


i Rugged, clean construction 


15, 11, and 10 meters. Tube line-up 6AG7 oscillator-multiplier, 
616 amplifier- doubler, AES rectifier. Physical dimensions 814” 
high x 1316” wide x 7" d сер. 

‘This amazingly low kit price includes all circuit components, 
tubes, cabinet, punched chassis, and detailed construction manual. 
The ideal kit for the novice just breaking into ham radio. It can 


be used later on as a stand-by rig or an all band exciter for higher 
powered transmitter. 


etc. It will determine antenna resistance at 


a rough indication of SWR. Precision resistors, 


100 micro- $1459 


Dial. 
SHIP. WT. 3 LBS. 


MODEL AM-1 
ds 


IMPROVED 22:42 


GRID DIP 
METER KIT 
$19597 WT. 


4 LBS. 


MODEL GD-1B Í 
The invaluable instrument 
for service men, hams, and 
experimenters. Useful in TV 
service work for alignment 
of traps, filters, IF stages, 
peaking compensation networks, etc. 
Locates spurious oscillation, provides 
a relative indication of power in 
transmitter stages, use it for poruk cen locating para- 
sitics, correcting ТУІ, measuring С, L, and Q of compo- , 
nents, and determining RF circuit resonant frequencies. | 
With oscillator energized, useful for finding resonant fre- 
quency of tuned circuits. With the oscillator not energized, 
the instrument acts as an absorption wave meter. Variable 
meter sensitivity control, head phone jack, 500 microampere 
Simpson meter. Continuous frequency coverage from 2 mc. 
to 250 mc. Pre-wound coil kit and 
rack, new three prong coil mount- 
ing, 6AF4 high iss triode, 


ыл шшк e 
Two additional plug-in coils аге 
available and provide continuous 
extension of low frequency cover- 
age down to 355 kc. Dial correla- 
tion curves included. Shipping 
weight 1 1b., kit 341, $3.00. 
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CHECK THESE Features 


1^ First popular priced Q Meter 
Reads Q directly on calibrated scale 


| Oscillator supplies RF frequencies of 
| 150 ke to 18 me 


Calibrate capacitor with range of 
40 mmf to 450 mmf with vernier of 
3 mmf 


Ww 


y 


Measures Q of condensers, RF resis- 
tance, and distributed capacity of 
coils 


1^ Many applications in design and de- 
velopment work 


| Useful in TV service work for check- 
ing deflection yokes, coils, chokes, etc, 


Another outstanding example of successful Heathkit engineer 
ing effort in producing a Q Meter Kit within the price rang 
of TV service men, schools, laboratories, and experimenters. 
This Q Meter meets RF design requirements for rapid, accurate 
measurement of capacity, inductance, and Q at the operating 
frequency and all indications of value can be read directly on 


"Q" METER 


IT 


t 


MODEL.'QM-T 


$4450 


SHIPPING WT. рощюз 


quencies of 150 kc to 18 mc. Calibrate capacitor with range 
of 40 mmf to 450 mmf, with vernier of -- 3 mmf. 
Particularly useful in TV service work for checking peaking 
coils, wave traps, chokes, deflection coils, width and linearity 
coils, etc. At this low kit price research laboratory facilities 
are within the range of service shops, schools, and experi- 


the meter calibrated scales. Oscillator section supplies RF fre- menters. | 


= == = - = = € =: — | 
Heathkit INTERMODULATION ANALYZER KIT | 
The Heathkit IM-1 is an extremely versatile instrument specifically designed | | 
for measuring the degree of inter-action between two signals in any portion | 
of an audio chain. It is primarily intended for making tests of audio amplifiers, 
but may be used in other applications, such as checking microphones, records, 
recording equipment, phonograph pick-ups, and loud-speakers. High and low 
test frequency source, intermodulation unit, power supply, and AC vacuum 
tube volt meter all in one complete instrument. Per cent intermodulation is 
directly read on the calibrated scales, 309%, 1096, and 3% full scale. Both 4:1 
and 1:1 ratios of low to high frequency easily set up. With this instrument the 
performance level of present equipment, or newly developed equipment can 
be easily and accurately checked. At this low price, you can now enjoy the 
benefits of intermodulation analysis for accurate audio interpretation. 


MODEL IM-1 


53950 
LJ 
SHIPPING WT. 
17 POUNDS 


Heathkit AUDIO GENERATOR KIT ^ Hearhece AUDIO OSCILLATOR KIT 


A Heathkit Audio Generator with frequen 
cy coverage from 20 cycles to 1 mc. Re- 
sponse flat + 1 db from 20 cycles to 400 
kc, down 3 db at 600 kc, and down only 
8 db at 1 mc. Calibrated, continuously vari- 
able, and step attenuator output controls 
provide convenient reference output level. 
istortion is less than .4% from 100 cps 
through the audible range. The ideal coh- 
trollable extended frequency sine wave 
source for audio circuit investigation and 
development. 


= Sine or square wave coverage from 20 to 
20,000 cycles in three ranges at a control- 
Jable output level up to 10 volts. Low dis- 
tortion, 19% precision resistors in multi- 
plier circuits, high level output across en- 
tire frequency range, etc., readily qualify 
this instrument for audio experimentation 
and development work. Special circuit de- 
sign consideration features thermistor op- 


MODEL AO-1 


— SHIP. WT. 11 LBS. eration for good control of linearity. $2459 
x Tace е | 


—-9 gj 
$2950 


4 RUM SHIP. WT. 11 LBS. 


» — 


AUDIO FREQUENCY METER KIT Heathkit = 
|... SQUARE WAVE GENERATOR KIT 


The Heathkit Audio Frequency 
Meter provides a simple and con- 
venient means of checking un- 
known audio frequencies from 10 
cycles to 100 ke at any voltage 
level between 3 and 300 volts rms 
with any non-critical wave shape. 
Instrument operation is entirely 
electronic. Just set the range switch, 


Z3 The Heathkit Square Wave Generator pro- || 
vides an excellent square wave frequency 
source with completely variable coverage from | 
10 cycles to 100 kc. This generator features |: 
low output impedance of 600 ohms and the 
output voltage is continuously variable be- 
tween 0 and 20 volts, thereby providing the 


MODEL SQ-1 


53450 


4 


feed an unknown frequency into the in- 
strument, and read the frequency di- 
rectly on the calibrated scale of the Simp- 
son 414” meter. 


SHIP. WT. 12 LBS. 


necessary degree of operating flexibility. An 
invaluable instrument for those specialized 
circuit investigations requiring a good, stable, 
variable square wave source. 


52950 


SHIP. WT. 12 LBS. 


А karont AGENT 
ROCKE INTERNATIONAL CORP. 
13 E. 40th ST. 
NEW YORK CITY (16) 
p 


WILLIAMSON TYPE 


MODEL W-2 
Particularly designed for 
custom installations, fea- 
turing separate cable 
connected nits for sim- 


plicity of installation. 
Sheet metal work finished 


in attractive 
mertone for 
pearance. 


E ШШЕ 


When selecting an amplifier for the heart of your high fidelity audio 

| system, investigate, the outstanding advantages offered by the Heathkit 
Williamson Type Amplifier. Meets every high fidelity audio requirement 

and makes listening to recorded music a thrilling new experience. 
This outstanding amplifier is offered with optional output transformer 


shafts of ‘the adjust- 
able length break-off 


PRICES OF COMBINATIONS 


Й W-2 Amplifier Kit including 
main amplifier, power supply, $ 
and WA-PI Preamplifier Kit. 


Shipping Weight 37 lbs. Ship- 

ped Express only. 
operation, providing either the conventional triode output circuit or the 
new extended power circuity in which the screen supply voltage is ob- 
tained from separate transformer primary taps. Frequency response with- 
in = 1 db from 10 cycles to 100 kc. Tube complement — 6SN7 
cascade amplifier and phase splitter, 6SN7 push pull driver, two 5881 
push pull power amplifiers, one 5V4G cathode type rectifier. " SI 

Matching preamplifier available providing three switch selected inputs, | 

correct compensation, and individual bass and treble tone controls. Uses 
12AY7 (or 12AX7) preamplifier — 12AU7 tone control amplifier. 
__ Particularly designed for the novice kit builder and requires по special- 
ized knowledge or equipment for successful assembly and operation. 


W-2M Amplifier Kit includes 

| main amplifier and power 
supply. Shipping Weight 29 

lbs. Shipped Express only. 


gray ham- 
smart ap- 


WA - РІ Preamplifier Kit only, 
All control 


| Shipping Weight 6 Ibs. Ship- 
ped Express or Parcel Post. 


NEW Aearhhit x. WATT 
High Fidelity AMPLIFIER KIT 


MODEL A-9A 


impedances of 4, 8, and 16 ohms. 


minne tibe for oy jie and noise 
evel. Two 61.6 push pull power output 
SHIP. WT. 18 LBS. tubes provide full 20 watts power. Fre- 
I quency response + 1 db, 20-20,000 cycles. Total harmonic distor- 
|| tion 1% (at 3 db below rated output). Tube line-up: 12AX7 pre- 
|| amplifier, 12AU7 voltage amplifier and tone control, 12AU7 voltage 
Ё 
| 
| 


| amplifier and phase splitter, two 616 push pull pentode power out- 
| put, 5U4G rectifier. Truly outstanding amplifier performance coi 
pled with low cost. > 


| T NEW оа 
оос RECEIVER KIT 


[ BAND 
Another new Heathkit for the student, 
beginner, or hobbyist. If you have ever 
had the urge to build your own radio 
receiver, this kit warrants your attention. РА 
New high gain miniature tubes and 
IF transformers provide excellent sensi- 
tivity and good signal to noise ratio. A 
built-in ferrite core rod type antenna has @ 
been provided. A chassis mounted 514” 
PM speaker provides excellent tone and 
volume. Convenient phono input. Can 
be operated either as a receiver or tuner. 


ES 1 MODEL BR-2 

Simplified construction manual outlines 

circuit theory. Ideal for students. Tube 91750 SHIP. WT. 
| line-up: 12BEG mixer oscillator, 12BAG . s 


IF amplifier, 12AV6 detector-AVC-first 
audio, 12A6 beam power output, 5Y3GT rectifier. 


ping weight 5 lbs. Part number 91-9, $4.50. 


enm 


CABINET — Proxylin impregnated fabric covered plywood cabinet. Ship- 


cen x: м КЕНТ Элуу” ское | 
° 
e 
° Теа ECONOMY 6 WATT 
ә 
А зем 20 watt high fidelity amplifier de- A A M P L | F | E R K | Т 
„signed especially for custom audio instal- 4 2 
‘lations demanding clean puer ы die nemini Madd. ULLUS 
quate power, and flexibility to meet indi- ө БАТ ~ 5 = Oke 
s Я у expected in this low price range. Either 
Eu cU UC E ud dE заШя 
switch selected for phono or tuner operation. 
boost or cut. Four switch selected inputs, e DOE bass and treble колесо: Out- 
each with the necessary compensation for o MODEL А-7в P% impedances of 4, 8, and 15 ohms. Push 
the service desired. Output transformer 9 -/3 pull beam power output stage for balanced 
e $1550 feproduction. Excellent voltage gain charactere 
Preamplifier, tone control, and phase ® пы  BOOH gi reqUency, TOONIS, али 
splitter circuits utilize 9 pin twin triode T 9 watts power output. 12J> amplifier, 12517 


second amplifier and phase splitter, two 12AG 
SHIP. WT. 10 LBS. beam power output, опе 5Y5 GT rectifier. 

A-7C incorporates preamplifier stage with special compensated network 
to provide necessary gain for operation with variable reluctance or low 
output level phono cartridge. Circuit is properly compensated for micro- 
phone operation. $17.50. 


о000000 


FM TUNER КІТ Л 


E 


The Heathkit FM-2 Tuner 
was specifically designed for 
simplified kit construction. 
Can be operated through 
the "phono" portion of 
your radio or with a sepa- 
rate amplifier. The kit fea- 
tures a pre-assembled and adjusted 
tuning unit, three double tuned.IF 
transformers, and a discriminator 
transformer in an 8 tube AC oper- 
ated circuit. Frequency coverage 88 
to 108 mc. Experience the thrill of 
building your own FM tuner and at the same time enjoy all of 
the advantages of true FM reception. 


“MODEL FM-2 
$2250 


SHIP. WT. 9 LBS. 


| 
e б 
© Free CATALOG | 
A Write for free catalog containing latest price. information, | 
с schematics, specifications, and descriptions of all Heathkits. 


| СНЕСК ТНЕ$Е 
NEW Features 


V Plays all record sizes, all speeds 


V Newly developed ceramic cartridge 


amplifier 
V^ Acoustically correct cabinet enclosure 
V^ Modern attractive styling | 
V^ Two 6" PM matched speakers 
Compensated volume control 


V^ Easy to assemble 


„or console selling for 
Record S 
changer and amplifi 


BENTON 


HARBOR 5-1 1 75 


MODEL NO. 


QUANTITY 


| 
[ц Automatic shut-off for both changer and 
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HEATHKIT Dual 


RECORD а SN 
PLAYER KIT ~LY 


MODEL RP-1 - | 


"595° 


SHIPPING WT. 30 LBS. 


range ceramic cartridge features an ingenious turn-under twin sap- 
phire stylus for LP or 78 records without turning the cartridge. 
Simplified, easy to assemble, four tube amplifier features compen- 
sated volume control and separate tone control. Proxylin impreg- 
nated fabric covered cabinet supplied completely assembled. You 
build only the amplifier from step-by-step construction. No special- 
ized tools or knowledge required, as full recognition has been given 
to the fact that many purchasers of this kit enjoy good musical re- 
production on a purely non-technical basis, and the construction 
manual has been simplified to.the point where even the complete 
novice can successfully construct the Heathkit Dual. The price of the 
Heathkit Dual includes cabinet, —— Record Changer, two 6" PM 
speakers, tubes, and all circuit components required for amplifier 
construction. 


ORDER BLANK 


SHIP VIA 
[П Parcel Post 
[] Express 
O Freight 
О Best Way 


PLEASE PRINT 


DESCRIPTION WEIGHT. 


REMARKS 


Enclosed find ( ) check ( ) money order for 
Please ship C.O.D. ( ) postage enclosed for 


TOTAL 
WEIGHT AND 
AMOUNT... 


On Express orders do not include transportation charges — they will be 
pounds, collected by the express agency at time of delivery. 
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EASIEST USING, EASIEST READING 
VACUUM TUBE VOLT-OHM METER 


Model 709 


New TELE-VOLTER by Jackson 


The BIGGEST не 
instrument of ite kind 


The 7"-square meter, with hair-line pointer, provides 


all the voltage (AC-DC) and ohm ranges you could: 


possibly want or need. Meter is electronically protected 
against overload. 


Controls consist of on-off circuit switch, zero adjust, 
ohms adjust, besides switches built into probes for 
changing from DC to AC or ohms. 


High voltage accessory probe gives readings to 30,000 
volts DC. 


Dealer net price... $95.00 


Ask your electronics distributor for information, or write us. 


JACKSO 


JACKSON ELECTRICAL INSTRUMENT CO. 


DAYTON 2, OHIO 


"SERVICE ENGINEERED" TEST EQUIPMENT 


IN CANADA: THE CANADIAN MARCONI CO. 


SERVICING—TEST INSTRUMENTS 


NON-DESTRUCTIVE METHOD 
OF PRESERVING ARTICLES 


RADIO-ELECTRONICS and other maga- 
zines for technicians are goldmines of 


| useful servicing information, often con- 


| article on vertical s 


taining hints that can't be found in the 
most complete files of Sams' or Rider's 
manuals (even if every technician were 
fortunate enough to have complete sets 
of these manuals). The information 
contained in these magazines can be 
much more useful, however, if you can 
locate it quickly when you need it. 
Haven't you often run across a servic- 
ing or experimental problem that you 
remember was discussed in a back issue 
of a publication; but rather than 
search through several years' issues, 
you went ahead and solved it the hard 
way, perhaps wasting several hour 

I use a card-index system similar 
to that found in most librari An 
ordinary 3 x 5-inch kitchen-r ipe file 
box with alphabetical dividers and 
standard ruled file cards is ideal for 
this purpose. A basic unit of this type 
can be obtained complete for as little as 
fifty cents at many “five-and-dime” 
stores, and additional units can be pur- 
chased as required. 

I have indexed all articles that I may 
want to refer to in my collection of 
back issues, and I bring my file up to 
date each month as soon as I finish 
reading a magazine. I list each article 
by its title or by the circuit disc ssed; 
by the make and model of equipment 
it pertains to; and by the name, month, 
year, and page number of the publica- 
tion it appears in. For example: 

"Vert Syne Drift DU RA160 RE 
Oct 52 p135.” This indicates that an 
yne drift in the 
Du Mont model RA-160 television re 
ceiver appeared in RADIO-ELECTRONICS 
for October, 1952, on page 135. The 


| blank spaces on the card can be used 


for additional references, for cross 
indexing, or for your own notes on 
various cases. 

I also keep a loose-leaf notebook of 
unusual servicing problems and solu- 
tions encountered by myself and my 
fellow technicians, and index this data 
in my files too. I find that a system of 
this type eliminates a lot of the labo- 
rious bstitution methods usually nec- 
essary when voltage, resistance, and 
current measurements fail to give any 
clue to the cause of trouble, and where 
the manufacturer's data fails to shed 
any light. 

Even when I can't find a specific 
solution to a particular problem, just 
reading data on similar troubles often 
provides me with a fresh angle to start 
from and speeds the solution con- 
siderably. (All office-supply houses 
carry file cards, boxes, and the other 
supplies needed for such indexes as 
described above. Larger cards may be 
obtained if it is desired to list numbers 
of articles on a given subject on a 
single card.—Editor). END 
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IS YOUR 
EST CHOICE 


VED MODELS OF THE FAMOUS 


VEE-D-X MIGHTY MATCH 


MODEL BT-U 


Most Efficient Cross-over 
aristocrat of Bow-Tie 


r Portected 


— The 


Eve 
antennas. Superior in Network Filters s 
both construction and d 
performance. Can be : 
stacked for extra gain, A 
Compare! 6 
е 
М 
H 
MODEL CA-U \ H the one 
— Famous Co- п! 
linear that has oss. New . GO Em 
highest gain of nals, New LI all-cl а 
gli broad Band resistant $ yasi 
: ringe area UHF 
antennas. Also . P 
available in Dual n 2 Model 5 
г. models for MM-40) 
specific area re- NEW Meal single HIGH GAIN 
quirements. ion filter FRONT-TO-BACK 
set or con- TY 
ing sepa- DIRECTIVI 
nals for А ac} 
(SAE and VHF. Pat- Think of it = all the deti" 
* rinte i able H 2 
MODEL COR-U ented* printed cir able ү ali-ckannel par 
Flector ез 40% = formance init antenna. 
higher gain than өзүчө, 
== a single Bow-Tie. echnically, 
Finest construc- 
tion with rugged e| — 4 on 
Fiberglas Боот on Highs matched. The 
: and solid alumi- low) sections are phas- 
лол алет ed together with à T35, 
inimizes prob- ed together M M -25. 
ct к Mo decl antenna forall: 
- | power—for direc- 
NEW. СЭН ар DEL for eliminating 
Franson lipe bete AF interferenco For ay or 
ations: 
rate high end low енед pat- ed tat VEE-D-X Rotator. 
Cannes. Ne Re re vse 
ented” insertion loss, New 
und terminals. New moisture- 


resistant cose. 
MODEL LJ-U — The 
UHF Long John. Single- 
channel, 8-element yagi 
for primary and fringe 
areas. Compact, etii 
cient, pre-assembled, 
easy-to-install. 


VEE-D-X 
UNIVERSAL 
For UHF — V 
Takes all pop" 
flat tubular o 
MODEL ULA i 
lightning arrester 


LIGHTNING ARRE 
= АМ – 
н, ransmission lines 
d open wire 
i fficient 
the finest, most e 
+ ever perfected. Com- 
letely eliminates theneed for CD 
Fighting arresters for each "ув го, 
transmission line. This : 
arrester takes ‘em all. Com: 
pact, clean-cut, inexpensive 
and employs n 
ed printe! 
елау obsoletes all othe 
lightning arresters. 


lar t 
val roun 


MODEL LLJ-U —The most pow- 
erful of all single channel UHF 
antennas. Has rugged Fiberglas 
boom and solid aluminum ele- 
ments. 


N 


FREE 
MODEL UQT — Famous Ultra 
Q-Tee all-channel (2-83) UHF- 
Үндөө Наз rinted cir- 
S ters — ideal for primary to the world's. fin 


antenna systems. 
*Lic, А.А.К. Pats. 2,422,458; 2,282,292; 


2,611,086; others pending. 
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ewly devel- 
d circuits. It 


Write for your copy 
of this complete new 
36 page pocket guide 


e finest in de- 
i d per- 
sign, construction and 
formance: Clean-cut, in-line 
styling. Fast and easy t ng 
stall. Beautifully styled d 
trol Console operates Wi! 
convenient 
sure. Choice 


Acclaimed th 


of two colors. 
r 


ecc ecco е 


downward pres- 


MODEL JC — For the most 
powerful single channel per- 
formance. A popular 5-element 
yagi. Easy-to-install. 


MODEL DC — The famous VEE- 
D-X low cost 5-element yagi 
with original VEE-D-X Delto 
Match construction. 


Fae 


MODEL DX — The famous 
economy super power yagi. 
Has 30% higher gain on 
high channels than any 
other 10-element yagi. 
Delta Match and boom 
braced. 


S d 


NEW BROAD BAND 
YAGIS — Finest of all. 
Available in both 10- 
element "X^ series and 
5-6 element “V” series, 
each in 3 cuttings, cover 
entire VHF channel 
range. 


m 


MODEL QT — The 
brilliant Q-Tee all- 
channel VHF antenna 
with patented* 
printed circuit chan- 
nel separators. New 
improved construc- 
tion and perform- 
ance. Can be stack- 
ed for additional 
gain. 


Lo o ELECTRONICS INC. | 


„ТОМЕ 


ROCKVILLE, CONNECTICUT nE9 | 
Sendin coptas af yourinew complete antenna] booklet! 

NAME к! 

est l 
STREET um | 

cITY STATE | 
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80 | SERVICING—TEST INSTRUMENTS 


New Volt-Ohm-Microammeter 


A new 33-range multimet- 
er challenges the v.t.v.m. 
for top honors in TV and 


HE new Simpson model 269 volt- 

ohm-microammeter is an ultra- 

sensitive instrument. Its sensi- 

tivity of 100,000-ohms-per-volt is 
greater than that of a vacuum-tube 
voltmeter on all the higher scales. For 
this and other reasons it has a number 
of advantages over the v.t.v.m., usually 
considered the basic test instrument for 
radio, TV, and industrial electronic 
servicing and maintenance. The 269 is 
built around a 10-microampere move- 
ment of radically new design, which 
makes the meter as rugged in portable 
use as former instruments with a much 
higher current drain. 

The electronic technician is more or 
less familiar with the standard D’Ar- 
sonval meter movement. It consists of a 
horseshoe magnet filling the greater 
part of the meter case, and a coil of 
wire which turns in the field between 


Front view of the 
Simpson 269 volt- 
ohm-microam- 
meter. 


Fig. 1—Photo of the 
meter movement used 
лп the 269 multimeter. 


the poles of the magnet. The wire is 
wound on a very light frame and 
pivoted on jewel bearings, and shaped 
soft iron pole pieces are added to the 
magnet for even distribution of mag- 
netie flux. Another piece of soft iron, 
circular in shape, is mounted inside 
the coil to decrease the magnetic air 
gap. The coil is so positioned that when 
current flows through it, it turns on 
its bearings, bringing the pointer or 
indieator around with it. Spiral springs 
resist the tendency of the coil to turn. 
These springs return the indicator to 
zero when no current flows through 
the meter, and varying their tension 
varies the meter range within limits, 
thus making it possible to calibrate it. 

In the new movement, Fig. 1, the coil 
is the same as before, but the magnet 
is now the round center slug. Outside 
the coil is a round soft-iron ring, which 


electronic 


maintenance. 


acts to decrease the magnetic gap as 
before, and also confines the field of 
the magnet and protects the coil from 
stray magnetic fields. 


Advantages of the 269 


1. No external power is required. 
Therefore it may be used to service 
industrial apparatus in plants which 
use d.c. or a.c. Being free from the 
need for a power line, the problem of 
finding an outlet close to the equipment 
to be serviced also disappears. 

2. The meter is always ready to use. 
There is no warmup or stabilization 
period. 

3. The accuracy of the meter is often 
greater than that of a v.t.v.m. covering 
the same range. The accuracy of an 
electronie meter may vary because of 
weak or bad tubes, low line voltage, 
or troubles in the electronic circuit. 
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ра 


by an extensive consumer 
campaign in TELEVISION and 
NEWSPAPER...in KEY ROTOR 
MARKET AREAS% 


The TR-2 is the HEAVY DUTY rotor es- 
pecially suited for special TV 


The TR-12 is а special combination 
value consisting of com- 
plete rotor including 
thrust bearing... hand- 
some modern design 
plastic cabinet with 
meter control dial — 


antenna installations. Com- 
plete rotor with "Compass 
Control" cabinet having 
illuminated "perfect pattern” 
The TR-11 is the same unit without dial. 
the thrust bearing. 


tHE RADIART conPoRATION 


CLEVELAND 13, OHIO 


CORNELL-DUBILIER ELEC. CORP. 
SOUTH PLAINFIELD, NEW JERSEY 
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Here’s the new «mn» 


LIM-X 


All-Purpose Crystal 
MICROPHONE 


MODEL 777 
List Price $18.95 
MODEL 777s 
(with switch) 
List Price $20.95 


(Price includes 
cradle 

for mounting 
оп stand) 


Its Versatility and 
"Hand-a-Bility" make it 
an ideal low-cost 

all-purpose microphone 


LIGHT! The new “777” Slim-X Micro- 
phones are rugged little microphones 
weighing only 6 ounces! They are 
designed for good-quality voice and 
music reproduction. Their versatility 
and “hand-a-bility” make them ideal for 
use by lecturers, announcers, instructors, 
and Hams; for audience participation 
shows; carnivals; panel and quiz shows; 
and use with home-recorders. When 
mounted on either cradle or swivel, the 
“111” can be removed in a flash (no 
tools necessary)—simply by lifting it out 
of the holder. This makes it an ideal 
“walk-around” hand-held microphone. 


TECHNICAL INFORMATION: Smooth 
frequency response—60 to 10,000 е.р..; 
special-sealed crystal element—for long 
operating life; high impedance; 7 
single-conductor cable, disconnect type. 
Dimensions: (Microphone only) Length, 
45": Diameter 1". Finish: Rich satin 
chrome overall. 

NOTE: Lavalier cord for suspension of Micro- 
Phone around neck is available, (optional). 


ACCESSORIES FOR “777” 
MODEL 538 STAND is a heavy die-cast base. 
Includes metal screw machine stud for connecting 
microphone adaptor to stand base. 


List Price: $3.00 


MODEL A25 SWIVEL ADAPTOR features a 
dong lis high-quality swivel connector. Is lined 
with a long-life nylon sleeve—for noi ee and 
scratch-free insertion and removal of n icrophone, 


List Price: $5.00 


With 
Lavalier 


On Floor 
Stond 


Оп 538 Desk Stand 


See (Wilh A25 Swivel) 


SHURE BROTHERS, Inc. 
MICROPHONES and ACOUSTIC DEVICES 
225 W. Huron St., Chicago 10, III., Cable: SHUREMICRO. 


SERVICING—TEST INSTRUMENTS 


Since the nonelectronie meter is free 
from these weaknesses, its inherent ac- 
curacy is higher. 

4. Simple operation. There are two 
controls, one for range aad function 
selection and one for bringing the in- 
dicator to zero on resistance measure- 
ments. Reduction in the number of con- 
trols reduces the chance of error in 
making measurements, 

Б. The meter's extreme sensitivity 
makes it possible to measure the direct 


output of thermocouples, photocells, and 
other types of low-output transducers 
and reproducers without using prcam- 
plifiers. 

6. The input resistance, higher than 
that of a typical v.t.v.m. (usually about 
11 megohms) when the 269 is used on 
its 160-volt or higher range, loads cir- 
cuits very lightly. Even on the 40-volt 
d.c. range where the input resistance 
is 4 megohms, a.g.c. and a.v.c. voltages 
cen be read with accuracy approaching 


Key to Switch Positions 


Position Function 
Number 
1 Ореп 
2 800 volts 
3 160 volts 
4 40 volts 
5 8 volts 
6 З volts 
Чу 1.6 атр 
8 160 та 
9 16 ma and 16 amp 
10 1.6 ma 
11 160 ua 
12 16 ца 


Position Function 
Number 

13 Tc d 
14 R x 10 
15 R x 100 
16 R x 1,000 
17 R x 10,000 
18 R x 100,000 
19 1.6 volts d.c. 
20 8 volts d.c. 
21 40 volts d.c. 
22 160 volts d.c. 
23 400 volts d.c. 
24 1,600 and 4,000 


volts d.c. 


250K OHMS ADJ 


ENH 
рауан 
maae] 
АКУ MULTIPLIER 
ASSEMBLY 


‘SW VIEWED FROM FRONT 


П 
2 

3 

i 
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9 

0 
1 
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4 
Г IN OPEN POS 
p 

18 

19 

20 

21 

2 

23 

а 


3.2MEG 600K 160K 


25K 


3KCALIB TO MATCH. 


Fig. 2—Schematic of the model 269 
multimeter. D.c. voltages are measured 
mate a sensitivity of 100,000-ohms-per- 
volt. 
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We BELIEVE Norman Fosters recent advertisement in the Chicago 
“TV Guide” is of interest to the entire television and radio industry. Consequently, with Mr. 
Fosters permission, we are reprinting it here as a public service for every television and radio 


service technician in America. 


UNFORTUNATELY 


NORMAN FOSTER 


Паб 


(HARRY KALKER, President) 


SPRAGUE PRODUCTS COMPANY 
{Distributors’ Division of the Sprague Electric Company) 
North Adams, Massachusetts 


Because of the Greed of a Few, 


THE ENTIRE TV SERVICE INDUSTRY MUST SUFFER 


HERE IS WHAT 1 HAVE DONE TO GUARANTEE YOU HONEST TV SERVICE 


1. The name, Foster Television is not taken from a street, а deck 
of cards, or a country, and it is not an adjective. It comes from 
the name of its sole owner, Norman Foster. I have spent 22 years 
in the Radio, Electronics and Television service business, and in 
these years I have worked for just about every type of Operator, 
good, bad and indifferent. When the time came that I Could open 
my own business, I decided that because of the reputation that 
the Radio and Television repair business has always had, a com- 
pany operating so honestly that they could invite their customers 
into the shop to watch their work being done could be a success. 
The volume of business we did last year proves I was right. 


2. The reason that a service man would attempt to sell you 
something you do not need is because he had something to gain 
personally. Many Television service operators hire men, driving 
their own cars, on a percentage basis. This is advantageous be- 
cause the service company can be in business with practically no 
investment. Under these conditions if this man needs money, 
it's only human nature that he is going to want to do the thing 
to your television set that will make him the most money— 
whether it be 5 tubes or haul it to the shop. 


3. Every man that I have, works by the hour and punches a time 
clock. He drives a company owned new truck bearing my name 
and his equipment and uniforms are furnished to him without 
charge. He has orders to repair your set in your home whenever 
possible. He receives the same amount of money whether he re- 
pairs 1 set or 10, and whether he charges $1 or $10. His rate of 
pay and his advancement are based on the number of sets he can 
repair in the home. 


4. Our service call price is a flat $3 and covers all labor necessary 
to make any repair possible in your home except cleaning a 
screen, for which we charge $1 extra. It is evident that on this 
basis we do not make money on every job, but with the large 
volume of business we do, it has averaged out to a modest profit 
at the end of the year. You can bring your set into our shop and 
not only save this service charge, but also see it repaired while 
you wait. There is no minimum charge on this service. You pay 
only for the actual time spent on your set. 


SEPTEMBER, 1953 


5. How fast can service be? I have a large fleet of trucks operat- 
ing throughout Chicago from 9:30 A.M. to 11:00 P.M. I do not 
advertise one hour service and I do not believe that anything but 
a coincidence could give such fast service. Because it is impos- 
sible to predict in advance how long each job will take a man, the 
best we can do is to offer same day service. Occasionally at this 
time of the year, bad weather causing slow driving, makes it 
necessary to postpone calls received late, until the next day. 


6. Quality of parts. I use only nationally advertised tubes and 
parts. Every tube I sell is new, fresh and cartoned, bearing a 
name and a date, and is coded by the manufacturer to indicate 
that it is a tube manufactured and guaranteed for replacement 
use. I do not use bulk or surplus tubes. Every picture tube I 
sell bears a serial number and has a factory registration certificate 
to quus that it is a new first quality tube. I do not sell re- 
built or rejuvenated picture tubes. I use only Sprague plastic 
sealed condensers, which are far superior to the parts used in 
many TV sets. 


7. I guarantee every part I replace for 90 days. If a part or tube 
I have replaced fails, it is replaced at absolutely no charge to 
you. Our guarantee is further underwritten by the American 
Mutual Liability Insurance Co. by arrangement with the Ray- 
theon Manufacturing Co. 


8. I have not satisfied everybody and I do not claim to. I can- 
not repair a set that needs a new picture tube for $3 and I 
cannot give a $60 service contract with each call. Nothing less 
would satisfy certain people. However, if you hear a complaint 
against Foster Television, that same person will generally have 
one against the plumber, the auto mechanic, the dentist and 
nearly everyone else who is unfortunate enough to do business 
with him. I need and value your patronage and I will sincerely 
respect it. 


Open 9:30 am-8:30 pm 
e Home Service to 11 pm 
e Sundays 11 am-3 pm 
e HUmboldt 9-0911 


^ FOSTER TV 


2922 MILWAUKEE AVENUE 
CHICAGO 
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SERVIGING—TEST INSTRUMENTS 


that of a v.t.v.m. With the 269, the 
input resistance on the 40-volt range is 
the same as on the 200-volt range of a 
conventional 20,000-ohms-per-volt in- 
strument. At low voltages, the 269 can 
be read with greater accuracy on the 
40-volt scale which is calibrated with 
0.5-volt divisions. 

On the 160-volt range, the resistance 
(16 megohms) is nearly half again as 
large as the input resistance of a typi- 
cal v.t.v.m. On the 400-, 1,600- and 
4,000-volt ranges, the input resistances 
of the 269 are 40, 160, and 400 megohms, 
respectively. 

The circuit of the 269 is shown in 
Fig. 2. Full-scale d.c. voltage ranges 
are: 1.6, 8, 40, 160, 400, 1,600, and 
4,000. A 240-megohm resistor in a 
Screw-on prod adapter is supplied with 
the instrument for measuring voltages 
on the 4,000-volt range. A special high- 
voltage probe is being manufactured as 
an accessory to permit the 269 to be 
used to measure voltages on the second 
anode of present-day picture tubes. 

A.c. voltages are measured with 
5,000-ohms-per-volt sensitivity on full- 
scale ranges of 3, 8, 40, 160, and 800 
volts. Resistance ranges are 2,000, 
20,000, and 200,000 ohms; and 2, 20, 
and 200 megohms with center-scale 
reedings of 18, 180, 1,800, 18,000, and 
180,000 ohms, and 1.8 megohms. Full- 
scale current ratings are 16 and 160 
ua, 1.6, 16, and 160 ma, and 1.6 and 
16 amp. 

Although the meter has a 10-ua 
movement, its lowest full-scale current 
range is 16 wa. Since the meter is 
shunted on all current ranges, the 
shunt damps it and minimizes the 
chances of damaging the meter when 
it is used on the lowest range. 

A separate tip jack is used to insert 
а 0.1-uf blocking capacitor in series 
with one of the test leads when meas- 
uring a.f. output voltages. The ranges 
are the same as on a.c. except that the 
maximum voltage is 160. Audio volume 
level can be read by using the a.c. 
voltage circuits and a decibel scale. The 
scale is calibrated from —12 to +11 db 
and is based on a zero power level of 
.001 watt across 600 ohms. The scale 
is read directly with the selector in 
the 3-volt a.c. position. When the selec- 
tor is in the 8-, 40-, and 160-volt a.c. 
positions, the readings are corrected by 
adding 8.5, 22.5, and 34.5 db respec- 
tively to the scale readings. END 


“Tt plays only when the plug is out!" 
RADIO-ELECTRONICS 
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this TV set IMPROVES WITH AGE 


i Five years old next week—and 


now better than ever. When 
the original tube wore out it 
was replaced with a Rauland. 
Now pictures are brighter, 
sharper, clearer. Another 
Rauland success story — your 
cue to sell improvement through 
replacement with Rauland— 
and chalk up plus business. 


THE RAULAND CORPORATION 4245 NORTH KNOX AVENUE 


CHICAGO 41, ILLINOIS ~ MULBERRY 5-5000 
ZENITH SUBSIDIARY 
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eee. to servicemen 


who really want to 
learn to use the 


OSCILLOSCOPE 


fully and accurately! 


A complete 
guide to using 
the handiest 
service instru- 
ment of all... 
-. . On all kinds 
of jobs!... 
Written so you 
can really 
understand it 


MODERN OSCILLOSCOPES 
AND THEIR USES 


By JACOB H. RUITER, Jr. 
of Allen B. DuMont Laboratories, Inc. 


326 pages, 370 illustrations, $6.00 


Like most servicemen, you've probably read 
a lot about oscilloscopes—tut still don’t 
know how to use them as well as you'd like 
to. 


Jt 50, here's the book you've been look- 
о! 


ing for! 

In MODERN OSCILLOSCOPES AND THEIR USES. 
Mr. Ruiter starts right at the beginning. He shows how 
oscilloscopes are designed and how they work. Then he ex- 
plains exactly how, why and where to use them. 

No Involved mathematics. Ing theoretical dis- 

authority gets right 
eürth in answering the questlons that have pri 
kept you from taking full adrantage of the mone 
ng service possibilities in oscilloscopes 


HOW TO HANDLE TOUGH JOBS 
EASIER AND FASTER 


the oscilloscope; how to make connections; 
how to adjust circuit components: how to 
set the controls—AND, ABOVE ALL, HOW TO ANALYZE 


PATTERNS. From dozens of pattern photos you see and 
learn to recognize patterns that are wrong, nearly right 
and exactly right! 


SAVE HUNDREDS OF DOLLARS 
IN AM-FM-TV SERVICE TIME! 


Busy servicemen have told us that the tele- 
vision service section of MODERN OSCIL- 
LOSCOPES alone is worth the entire price of 
the book. Here you get exact procedures for 
aligning the T-F stages;aligning V-F tuned 
circuits in the mixer stage; checking gain 
of the picture I-F stage by stage; troubleshooting the 
sweep circuits . . . and dozens of other jobs. Similar big 
sections cover use of the oscilloscope in AM and FM radio 
servicing and other electronic uses. 


No other type of specific service training can 
mean so much fo you in terms of increasing your 
efficiency and earning power. Use coupon today! 


READ IT 10 DAYS at our risk! 


J Dept. RE-93, RINEHART BOOKS, Inc. 
Technical Division 1 
232 Madison Avenue, New York 16, New York 


Send MODERN OSCILLOSCOPES AND THEIR 
USES for 10-DAY FREE EXAMINATION. If book 
is satisfactory, | will then send you $6.00 promptly 


in full payment. If not, 1 will return book postpaid in 
good condition and owe you nothing. 1 


City, 


Employers’ Name and Address. 


Price outside U.S.A. $6.50, cash only. Money back if [ 
you return book within 10 days. * 
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SERVICING—TEST INSTRUMENTS 


Above—Front view of the Zenith Crest. 
The set measures 7 x 4 x 4% inches, 
and weighs a little less than 3 pounds. 
Right—Rear view of the same receiver. 


New Features 


Some new techniques have been used 
in one of the latest small a.c.-d.c. re- 
ceivers. Zenith's Crest, smaller than the 
average portable, employs some features 
normally found only in portables, but 
for special reasons. 

The Zenith K412 (chassis 4K01) is a 
4-tube plus selenium rectifier set, with 
a ferrite rod antenna. In this, it follows 
the general trend in modern midget re- 
ceivers. But the tubes are not the minia- 
ture 12- and 50-volters expected in such 
a set. The oscillator is а 1R5, the i.f. 
amplifier a 1U4, the detector-first audio 
amplifier a 1U5, and the audio tube a 
3V4. 

The main reason for the tube comple- 
ment is instant warmup. Since there is 
no time lag in the selenium rectifier, it 
is possible with filament-type cathodes, 
to have the set start immediately it is 
turned on. 

Now that the television set is being 


8.2X 


in Midget Set 


increasingly used for long-term (in 
minutes) entertainment, and the radio 
more important as a source of news 
reports, weather bulletins and similar 
material, perhaps this start-up-and-go 
feature will assume considerable im- 
portance. 

The antenna is in the handle, where it 
is clear of the set when the handle is 
raised. Wires entering the ends of the 
handle can be seen in the ends of the 
handle bearings in the rear photograph. 

The receiver uses printed-circuit tech- 
niques. The audio coupling unit enclosed 
in dashed lines and marked U-1 is a 
Centralab Couplate. 

Other than the antenna and printed 
circuit unit, the most impressive feature 
is the external appearance of the set, 
which is possibly the most highly styled 
unit of its size on the market. This can 
be seen plainly from the photo at the 
top of this page. END 


~23x 26x 
рули торт арн Он 
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455KC TO 400/7 
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TUNING RANGE 540 -1600KC 
gr] = COMMON B RETURN 


Schematic diagram of the Zenith chassis 4K01, including stage voltage gain figures. 


RADIO-ELECTRONICS 


Get the picture! 


Transistors, UHF, color will make sweeping 
changes in television. High fidelity is 

revolutionizing audio. Day by day, electronics 

is striding forward. How can you keep up 

with it? Read RADIO-ELECTRONICS regularly 
and get the over-all picture. Subscribe 

now at these low rates. Assure yourself 

of getting the best technical articles 

on TV, radio, audio and high fidelity every month. 


3 YEARS $8.00 2 YEARS $6.00 1 YEAR $3.50 
25 West Broadway New York, N. Y. 
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u can SEE he difference. ei 
HEAR “ec difference 
in the NEW 


BRILLANTE 


ure and Speaker 
Model HF 100 8 


е difference. oe STYLING—A cabinet designed by Maurice— 
/ with simple, modern-classical ill smartly blend 
К їп and grace апу decor. The new Brillante will be admired 
by everyone. 


BEAUTY-—Glowing with the splendor and lustre 
of fine woods—hand rubbed to a rich patina of 
fine furniture—the new Brillante—in either 
genuine honduras mahogany or blonde korina— 
is truly a masterpiece of woodworking art. 


Sf,» 
he difference... . . PERFORMANCE—An enclosure and 
high fidelity speaker system designed as a unit that 
reproduces smooth, fundamental bass and bright, clean 
highs—every nuance of tone—from the softest pianissimo 
to thunderous fortissimo. 


QUALITY—The new Brillante marks an epoch in design 
and engineering. Produced by Utah—a pioneer and 
leader for over 30 years in the field of sound engineering 
—the name Utah assures the finest quality in design, 
engineering, production and performance. Quality is built 
right in. It is right—because it is built right by Utah. 


RADIO PRODUCTS CO., INC. 


1250 Washington St., Huntington, Indiana 


RADIOS GOOD 


c/o Chas. 


OPPORTUNITY ADLETS 


Rates—45¢ per word (including name, address and 
initials), Minimum ad 10 words, Cash 
placed by accredited agencies. Dis- 
sleading or objectionable 
November issue must reach 


. Quote best р 
Clinton, South Carolina. 
"RADIOBUILDE 
ers, Beginners, 
Laboratori, 


ру nu: 
, 1131-8 Valota, Redwood 


ment, 
Quality 


KERS REPAIRED at wholesale prices. Guaranteed 


ip. Fast service. Amprite Speakers Service, 
New York 7, N. Y. 


TUBES AND EQUIPMENT BOUGHT, SOLD AND EX- 


CHA INCLUDING UHF 


D. For a fair deal send details to B. N. Gensler Mounts, ВУ Lowest prices. Wholesale Supply Co., 
36 Liberty, N. Y. 6, N. Y. Lunenburg 2, Mass. 


You can't keep up with u.h.f. TV without reading 


the articles in future issues of 


RADIO-ELECTRONICS 


SERVICING—TEST INSTRUMENTS 


SOME UNUSUAL 
SERVICE JOBS 


The Missing-Coil Case 


I was called in to repair a small 
Canadian console combination AM radio 
and phonograph. The owner explained 
that it had been repaired only a short 
while before and that it had not given 
good service since. The set was dead. It 
took almost 30 minutes to get at the set. 
The chassis, two speakers, and record 
player were all crowded into close 
quarters. 

At first glance, there seemed to be 
something radically wrong with the cir- 
cuit or chassis but I couldn’t put my 
finger on it. On one side of the r.f. end 
of the chassis was a 6SA7 with а wave- 
irap coil and trimmer capacitors. On 
the rear were two more capacitors 
which appeared to be padders. At the 
antenna end of the chassis were three 
upright coils with trimmers and a mica 
trimmer capacitor mounted on what 
seemed to be the fragment of a coil 
form. Although I studied this closely, I 
could not confirm my suspicions just by 
looking. Two-band sets like this one 
may have up to eight coils or only two. 
There was nothing to indicate that the 
set had an r.f. stage, so I concluded that 
the three coils were all that were 
needed in the set. 

Studying these coils closely, I noticed 
that one coil form had a replacement- 
type antenna primary coil pressed down 
over it and, strangely enough, both ends 
of the primary were grounded. The 
tubes checked good, so I set to work 
with the signal generator. A 455-ke 
signal applied to the 6SA7 signal grid 
went through the i.f. transformers with 
very little peaking being required. So 
far, so good. 

A check of the 6SA7 circuit showed 
two leads going to the control grid. One 
went through a 1-megohm resistor to 
the secondary of the first i.f. trans- 
former. (This was probably the a.v.c. 
lead.) The other lead went to the tuning 
capacitor and band-switch through a 
250-uuf capacitor and 56-ohm resistor 
connected in series. 

A 1460-ke signal would pass through 
the set when applied directly to the grid 
of the 6SA7 but it would not pass 
through the 250-uuf capacitor. Close 
observation showed that both ends of 
the resistor were grounded. This effec- 
tively grounded the stator of the tuning 
capacitor. Removing the grounds from 
the resistor made it possible to feed an 
r.f. signal into the set from either side 
of the resistor or the stator of the tun- 
ing capacitor. The signal could not be 
pushed through from the antenna post. 

Finally, I was able to pull in a strong 
local station at about 1420 kc. The 
short-wave band was still dead. Tuning 
toward the low end of the band I re- 
ceived weak signals at 1,000 and 700 kc. 


RADIO-ELECTRONICS 


THIS BOTTLE 
TURNS 

SEVEN YEARS 
INTO 

SEVEN MONTHS 


{те blocks of pole wood are fed to destructive fungi in 

* bottles like this at Bell Laboratories. Wood rests on soil 
which controls moisture conditions and promotes fungus 
growth. Test speeds search for better preservatives. 


This year the Bell System is putting 800,000 new: 
telephone poles into service. How effectively are: 
they preserved against fungus attack and decay?. 


Once the only way'to check a preservative was 
to plant treated wood specimens outdoors, then 
wait and see—for seven years at least, Now, with 
a new test devised in Bell Telephone. Laboratories 
most of the answer can be obtained in seven months.: 


Cubes of wood are treated with preservatives;, 
then enclosed in bottles with fungus of the most 
destructive kind, under temperature and humidity; 
conditions that accelerate fungus activity. Success 
—or failure — of fungus attack on cubes soon reveals 
the best ways to preserve poles. 


The new test has helped show how poles can 
be economically preserved for many years. It is 
another example of how Bell Telephone Labora- 
tories works to keep down the cost of your telephone 


A boring is taken from a pole section to EN 
Service. 


see how far preservative has penetrated. 
For poles to last, it must penetrate deeply 
and be retained for a long time. 


(&) BELL TELEPHONE 
=~ LABORATORIES 


Improving telephone service for America provides 


careers for creative men in scientific and technical fields 
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your T V 


AND 


RADIO sers 


WITH DEPENDABLE 


MERE 


REPLACEMENTS 


COMPOSITION RESISTORS 


Tiny, yes... but what dependability, rug- 
gedness, and stability! And they provide 
an extra margin of safety—being rated at 
70C rather than 40C. Completely sealed 
and insulated by molded plastic, they meet 
all JAN-R-11 requirements . . . are avail- 
able in 16, 1, and 2-watt sizes in all RTMA 
values. 


Because the resistance material in these 
units is solid-molded—not sprayed or painted on—continued use has 
practically no effect on the resistance. Often, the noise-level decreases 
with use... and they provide exceptionally long, trouble-free service. 


Rated at 2 2 watts, with a good safety factor. 


BROWN DEVIL® AND DIVIDOHM® RESISTORS 


BROWN DEVIL fixed resistors and DIVIDOHM 
adjustable resistors are favorite vitreous- 
enameled units! DIVIDOHM resistors are avail- 
able in 10 to 200-watt sizes; BROWN DEVILS in 5, 


10, and 20-watt sizes. ' 
Kight With .. 


:| ОНМІТЕ 


RHEOSTATS * RESISTORS * TAP SWITCHES 


WRITE FOR 
STOCK 

CATALOG Ы 

OHMITE MFG. CO. 


4895 Flournoy St. 
Chicago 44, III. 
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The 1420-ke signal came in again at 
600 on the dial. The low-frequency pad- 
ders had no effect on the performance 
of the set. Suddenly, I realized that my 
first guess was correct. There was no 
antenna coil for the broadcast band. 
Obviously it had broken off and had 
not been replaced. 

I installed a midget broadcast an- 
tenna coil and was about to wire it into 
the circuit when I noticed that there 
was a ground across the short-wave 
antenna coil. I completely rewired the 
band-switch and connected the new 
broadcast antenna coil and trimmer to 
it. The broadcast antenna trimmer was 
the one which was mounted on the stub 
of the original antenna coil form. 

Realigning the front end restored 
normal operation on both bands.— 
S. O. Harries 


The persistent buzz 


I plugged the set in for a warmup. 
After listening for a minute from one 
end of the band to the other, I advised 
the customer his set would be ready in 
ten minutes if he cared to wait. 

It was an a.c.-d.c. table model emit- 
ting an annoying buzz which changed 
in pitch with slight taps on the chassis. 
A microphonie tube, loose connection, 
or at worst a rubbing voice coil in the 
speaker, I quickly surmised. 

After about thirty minutes of con- 
tinuous checking, the customer reluc- 
tantly left on other business. The prob- 
lem intrigued him also, and I promised 
to call him when the set was ready. 

Another hour and a half and I was 
ready to begin tearing hair. However, 
other sets had priority, so I began to 
tackle them. Then I could devote full 
time later to the puzzle. 

That night was a fitful one, but I 
awoke with a hankering to attack this 
little job with vigor. The set was 
stripped piece by piece, including the 
i.f. cans, 

Now, satisfied that I had completely 
overhauled the set from antenna to 
speaker, I plugged it in again. What's 
that? The same old buzzing sound! 

I grabbed for the telephone to call 
the customer and tell him in no un- 
certain terms to come and get his 
radio or relieve me of responsibility 
for my acts. We radio technicians must 
be a curious lot, for I released my hold 
on the handset. After all, admitting 
defeat on a simple job like this! Push- 
ing the radio over to one end of the 
workbench, I continued work on other 
jobs at hand. 

About two days later while servicing 
another a.c-d.c. set I reached over and 
switched the '47 pilot from “It” rather 
than walk to the stockroom for a re- 
placement. I turned on this other set, 
and almost jumped out of my shoes 
when I heard the familiar buzz again! 

Afterward I was sorry my temper 
had run loose enough to allow me to 
crush that little pilot light to bits! My 
only conclusion was that the filament 
must have been minutely intermittent, 
close enough to glow and yet arc over. 

That a ten-cent service job could 
unnerve a guy so much!—Don Luoma 


RADIO-ELECTRONICS 


TUBES & PARTS 


. - individually boxed. Very BEST BRANDS available for immediate delivery! 


g 
5 


ALL TUBES are guaranteed for one year . 


Sal replacement, 


‚ CORPORATION 


PREMIER RADIO-TV SU 


a. 


our free 
BARGAIN 
CATALOG 


100 #47 
Pilot Lights 
$2.95 

10 for 

E 


Pictvre 
tube 
brightener 
$1.69 ec. 


A Indeer 
UHF antenna 
$7.61 


Y Outdoer 
UHF antenna 


$4.77 


RME 

3) converter. 
ГС] All UHF 
channels 
$29.63 


TV 2-set 
antenna 
couplers 
$1.17 ec. 


output, univer- 


14,500 V. 
.$2.49 ea 


70 degree 
tosine yoke 
with 4 leads 
and network 
$2.95 ev. 
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Servicemen! 


PHILCO 
FIELO STRENGTO METER 


Field Strength Meter 


Model M-8104. More new features than 
any other unit at this popular price. 
Reads signal strength directly from the 
dial from 10 to 100,000 microvolts. 
A serviceman's time saver to mea- 
sure actual TV picture signal strength. 


Cross Dot Linearity Pattern 


Model G-8004. Philco's new 
unit for the finest possible line- 
arity adjustments whena station 
pattern is not available. It pro- 
vides extreme versatility of per- 
formanceand designatamazing 
economy of operation. Light, 
rugged and portable it's the 
new leader in test equipment. 


VHF to UHF Signal Generator Adapter 


Model G-8000. The most economical 
system yet designed to produce UHF 
signals for TV receiver tests. Through a 
Conversion process using any VHF 
meter this unit produces from an input 
VHF signal, UHF signals having the 
same characteristics as the VHF signal. 


V’ New Low Prices 
V New Circuitry 
V New Styling 


Mutual Conductance Tube Checker 


Model 7052. Tests more different type 
tubes than any unit on the market, from 
subminiature to acorn low power trans- 
mitting tubes. Shorts on tube elements 
can be easily determined, employs 
roll chart instead of cards, for use 
as a portable or counter top unit. 


CHECK THESE 


PHILCO 


TEST EQUIPMENT 
FEATURES 


V New Ruggedness 
к New Versatility 
y New Accuracy 


NOW YOURS 
ON NEW EASY 
PAYMENT PLAN 


Dynamic Signal Tracer 


Model 7031. An extremely versatile in- 
strument...this unit is designed for 
fast diagnosis of radio trouble by 
audibly monitoring RF and AF circuits. 
Can be used to accurately check P.A. 
systems, microphones and phonograph 
pick-up circuits, also localizes distortion. 
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5-inch High Gain Oscilloscope 


Model S-8202. This outstanding scope 
is built to the very highest standards of 
test instruments... It features the high- 
est gain 10 millivolts/inch, and widest 
frequency range at its popular price. 
Wide sweep ranges allow extreme flexi- 
bility in sweep circuit trouble shooting. 


Philco Circuit Master 


Model 8100. Designed to the most 
rigid of engineering specifications, this 
rugged metal-cased vacuum tube volt- 
meter is by far the finest in its price 
class. Provides unmatched accuracy 
for measuring and aligning where plus 
and minus indications are required, 


Visual Alignment Generator 


Model 7008. Combines in оле economi- 
cal instrument functions that can be 
approached only in a cumbersome col- 
lection of costly devices. No special 
scope connections are required for the 
most accurate visual alignment and 
calibration that is possible to achieve. 
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3-inch TV Oscilloscope 


Model S-8200. The most practical port- 
able unit available for bench or field ser- 
vicing. Preset horizontal and vertical 
sweep rates take the guesswork out of 
trouble shooting, aligning and mea- 
suring. Ideal for television because of 
its high sensitivity and wide response. 


UHF Auto-Level Sweep Generator 


Model G-8002. The most modern, most 
inexpensive UHF sweep generator on 
the market. Checks sweep alignment 
with any test oscilloscope. Its output is 
controllable and leakage is negligible 
«+. makes Ter over-all trouble 
shooting and testing of low level units. 


Appliance Tester 


Model 5007. The ultimate in versatility. 
A one package, all purpose, portable 
appliance service unit. Permits over-all 
analysis of refrigerators, ranges, air 
conditioners and household appliances. 
With “pick-up” elements to deter- 
minetemperatureand built-in voltmeter. 


Philco Circuit Tester 


Model 8102. À general purpose volt- 
ohmeter that challenges comparison. 
Utilizes 1% resistors throughout to 
insure maximum accuracy. Tests AC 
voltage ranges of audio and high im- 
pedance AC circuits wherea vacuum type 
voltmeter would normally be required, 


Cathode Ray Tube Checker 


Model 7053. Will accurately test a// 
picture tubes used in home TV receivers. 
Special cathode-ray tubes are easily 
checked by using plug-in adapters. 
Eliminates trouble shooting guesswork. 
Neon lamp indicates shorts and open 
elements in the electrodes of the gun. 


MAIL THIS COUPON FOR NEW 
FREE BOOKLET 
or see your Philco Distributor 


PHILCO CORPORATION 
Accessory Division 
Allegheny Ave. & "A" St., Phila. 34, Pa. 


O Iam interested in the 
Philco Test Equipment 
shown here. Please send 
me details of your SPE- 
CIAL PURCHASE 
PLAN for obtaining 
these units. 

Please send FREE 
copy of your new book- 
let on Philco Test 
Equipment. 


МАМЕ. . 
ADDRESS. 
CITY... 


9 models to 
choose from for 
EVERY application 


The performance-proved ATLAS 
Double Re-entrant (‘DR’) design com- 
bines compactness with unequalled 
high efficiency and uniform response 
in a rugged, stormproof, demount- 
able construction. The larger 
size horns are excellent for greatest 
efficiency and low-frequency 
response. Where space and cost 
limits exist, the smaller horns 
are recommended. For complete 
details on ‘DR’ Projectors and 
the famous ATLAS line of Public 
Address and Microphone 
Stand equipment. . 


ATLAS 


SOUND CORP. 


N.Y. 


1 Rodio Corp., Lid., Toronto, Ont. 


& Ne 


BETTER TV RECEPTION 
New 2nd Edition. 


4T COVERS ALL YOU WANT 
TO KNOW ABOUT 


fringe and low-signal areas 


BETTER TV RECEPTION has 
КОЙ нЕЧЕ ( 

for the installation techni- |” 
cian and a popular text for. ' 
TV enthusiasts. 


Book No. E&E-TR2 “ ) 
$2.50 рег сору * 


{paperbound) ct our store 


For Additional Coverage 


RADIOTELEPHONE LICENSE MANUAL. Typical 
study questions with concise answers for any 
commercial U.S.A. radiotelephone operators li- 
cense. Book No. EKE-RLI $3.75* 


RADIO HANDBOOK. GIANT 13TH EDITION. A 
one-volume library of radio information with 
extensive, simplified theory. Detailed how-to- 
build-it data on dozens of items of practical 
radio equipment. Book No. EKE-RH13...$6.00* 
SURPLUS RADIO CONVERSION MANUAL. VOL. 
1. Practical conversions. Write for list of con- 
tents. Book No. E&E-SMI $2.50* 
SURPLUS RADIO CONVERSION MANUAL. VOL. 
2. Companion to Volume 1. 

Book No. Е&Е-5М2.................... $2.50* 


*Plus any fax. 


BUY FROM YOUR DISTRIBUTOR 


ADD 10% OM DIRECT /;AIL ORDERS TO 
EDITORS and ENGINEERS, 
ANTA BARBA 
ч бәт BAKER £ TAYLOR, М 


Ltd. 
e CALIF. 


IT'S READY. NOW! 


SEND FOR YOUR GIANT NEW 


Concord 


FALL 1953 
EDITION 


* Standard Lines 
* Special Buys 


JA IT'S FREE! 


(Concord Radio V 1 
55 Vesey Street. New York 7, N. Y. 


Phone Dlgby 9-1132 


Catalog 


MAGNIFICENT 


BRITISH 


Hi Fidelity 5” 
PM Speakers 


A sensational value! 50- 
12,000 CPS Range. Out- 
performs most 8” and 10" 
units. Highly efficient for 
general use in omplifiers, 
radios, TV sets and custom combinations. 
4.6 ohms impedance—I.5 oz. Alnico mag- 
net. Buy now—while we still have stock 


sath $1.59... 


Stock No. C-850 Singly, 
"Portable" KIT 


$1.69. In lots of 4. 
185, 104 105, 354 
3575, 50L6— 


""АП-Атегісап'" 
$2.99 $2.95 


TUBE KIT 
125А7, 125К7,12507, 
MINIMUM ORDER $5.00 


Repeated by 


Popular Demand 
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SERVICING—TEST INSTRUMENTS 


SOME IMPROVEMENTS FOR 
CLOCK - CONTROLLED RADIOS 


By S. WALD 


Ce onsen radio receiv- 
ers, popularly known as “clock- 
radios,” are making a strong bid to 
supplant the time-honored alarm clock 
as a means of rousing people out. of 
their morning slumber. According to 
the glowing advertising descriptions of 
these devices, we may now be lulled 
gently to sleep to the soothing strains 
of soft music and in the morning be 
awakened by the cheerful voice of our 
favorite announcer. These are worthy 
objectives and should reduce night- 
time insomnia and jangled nerves in 
the morning. 

In practice, however, it has been 
found that a volume level low enough 
to induce sleep is quite inadequate to 
insure reliable morning awakening. 
(We have the reverse trouble: a low 
level at bedtime sounds too loud in the 
morning !—Editor) 

This article describes three simple 
modifications, any of which may be 
added to any clock-controlled radio to 
provide two volume levels—one soft 
for the bedtime operation and the other 
loud for morning operation. 

In Fig. 1, a double-pole, single-throw 
relay is connected so that it may be 
electrically latched in by a manually 


MANUAL & CLOCK туй 50-51 


VOICE COL т? 
TO OUT TRANS 


WTVAC ACTO RCVR 


PYSH BUTTON SW 


NISVAC DPST RELAY 


Fig. 1—Low-evening, loud-dawn circuit. 


operated push-button when the radio 
is set for SLUMBER. The closed relay 
contacts shunt a resistor across the 
voice-coil terminals of the loudspeaker 
to yield the desired low volume range. 
After a short time interval the clock 
turns the radio off and the relay is de- 
energized. When the clock. turns the 
set on again in the morning, the relay 
remains unenergized, and the volume 
level is up to normal. 

In Fig. 2, a ratchet-sequence relay 
is employed to eliminate the necessity 
for the night-time push-button opera- 
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Fig. 2—An automatic loud-soft control. 
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tion for low volume, The relay (a 
Struthers-Dunn type А11АХА ог 
equivalent) is connected to give low 
volume on the first operation, normal 
volume on second operation, low volume 
on third operation, and so on. These 
relay coils are designed for intermit- 
tent duty, so it is advisable to insert a 
resistor R2 in series with the coil to 
prevent overheating. 

In Fig. 3, an ordinary single-pole, 
single-throw relay (RY) is modified to 
increase the air gap to the point where 
it is unable to pull in when the coil 
circuit is closed, yet will remain pulled 
in when the armature is manually 
pushed down. Then the relay may be 
closed manually at night, and once 
released, will not pull in again in 
the morning. This method saves a push- 
button switch. If desired, additional 
relay contaets may be utilized to light 
a lamp for the morning operation only, 
as described below. 

Ri in Figs. 1, 2, and 3 may be 
adjusted experimentally to give the 
desired slumber level when the volume 
control is turned up high enough for 
positive awakening in the morning 


AT NEW 
LOW COST 


25» 


Fig. 3—Another two-level control job. Ph 1 
when the set is tuned to the favorite l N V E RT E R $ 


station. The resistance will vary from 
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several times the voice-coil impedance For Inverting D.C. to А.С. . . . Specially Designed for 
to only a fraction of its value. S1 is the operating A.C. Radios, Tape Recorders, Wire Recorders, 
line switch, which may be controlled Record Changers, Television Sets, Amplifiers, Address 
manually or automatically by the clock Systems, Radio Test Equipment and most small electrical 
mechanism. and electronic devices from D. C. Voltages in Vehicles, 


The relays in Figs. 1 and 3 may be 
fitted with an extra set of contacts 
which turn on a table lamp in the 
morning. Fig. 2 shows how the norm- 
ally open contacts may be used to Ee 

3 


Ships, Trains, Planes and in D. C. Districts. 


Input 
DC Volts 
6 


12 


Consumer 
Net Price 


control the light. The lamp must, of 
course, be operated from the “radio” 
side of the clock-operated line switch, 
so that it will light only when the 
radio is turned on in the morning. END 


Thre iz сп ATR model for most any application, 
ж Available-with leather carrying handle 
at $1.00 addilioncl—eplional, 


ERRATUM 


Through an error, the price 
of the Simpson model 480 


X/ NEW MODELS 
М NEW DESIGNS 
\/ NEW LITERATURE 


ee foseape: advertised on See your jobber 

page 85 of our July issue, was "te facts 

listed as $395. The correct | | | ч 

price of this instrument is “A” Battery Eliminators, DC-AC Inverters, Auto Radio Vibrators wee 


$475 (four hundred seventy- | | _ ; 
five dollars). We regret any American Trevision в Ravio C 


inconvenience our readers 
may have been caused by this 
mistake. 


хабш Products Since (257 
SAINT PAUL 1, MINNESOTA—U. S. A. 
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( Ji ard your name with | 


Assure Yourself a Share of 
the New and Replacement Market p 
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CHIMNEY MOUNTS 


Mew "Y" Type Chimney, 
Моча! for extra rigidity. 
using Ма" eyebolts extre 
heavy bonding clips. 


the Nepco Line 


Your name and reputation depends on your customers’ satisfaction. 
That's why it pays you to take a tip from the growing list of dealer- 
installers who have turned to the NEPCO LINE to make sure of 
quality materials that won't let them down. They've learned this 
complete line of TV Antennas, Mountings and Accessories provides 
built-in ruggedness . . . meets the test of time and weather and 
assures them of a reputation for good work. 


Complere wiri instetotign Rürdiite nd: re: 
3$. coils gf nonten staol banding. 


You Get EXTRA “‘Dividends”’ with the NEPCO Line! 


vality materials with the strength to stay on the job... 


1 : 3 4"' wall bracket f ling masting to 
* All parts heavily zinc-coated plus baked enamel finish. DEN Mo as EE joi КҮЛҮ 


e Rigid heavy gauge V" steel used in all mounts. > tions Would be hazardous, Furnished with 6 lag screws. 

. Two 15’ stainless steel chimney bands (ample even for the larger MAST ADAPTER BRACKET 
chimneys), %6” eye bolts, and four heavy gauge banding clips with та LaLa 
patented imbedding screws available with each chimney mount. Hie UE ER E 

* All hardware corrosion-protected in the same complete manner mast, Two to a unit. 
as the mounts. 

* Every item in the NEPCO Line is engineered, tested and field 
proved to assure long service on the job. 


WALL BRACKETS 


Plus features for fast, easy installation and handling «| | gE ШР up 
* Unique adjustable mast clamp with one bolt mounting. De 


Exclusive antenna mast clamp with positive alignment in all planes. 


Allows 4” clearance. Allows 6” clearance. 
• Slotted hex-head bolts for screw driver or wrench installation. 
* Versatile mounts that accommodate all types of installations. 
* A line designed with your handling problems in mind . . . strong EN 
compact boxes easy to move and stack. 


* Large easy-to-read illustrated package labels; 


~ Adjustable clearance 
| of 9" to 13%”. 
«lb ў! 
р Adjustment range 12 


А 
= to 19%", A | 

ы | f 

NEPCO STEEL PIPE— 7% s 

With"Double" Wecth- ^^ Tl: 
: К 

| 

i! 

! 


P 


NEP CON 


THE COMPLETE LINE FOR FAST, PERMANENT INSTALLATIONS 


er Protection. 228 g 
d 
Nepco Telescoping Steel 
Pipe. Permit. installations 


vp to 40'. 


Nepco Mailable Sieel Pipe. 


Write for the Name of Your Nearest Jobber Today Three 5, lengths oc carton, 77 > 


two with expanded end 
Catalog on request. 
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FISHING 


By RALPH W. HALLOWS 


Electronic devices 
improve on ages-old 
fishing techniques 


are being increasingly (and most 

successfully) used in the waters 

around Great Britain and some 
other northwest European countries. 
The skippers of the many fishing ves- 
sels that now carry electronice fish-find- 
ing equipment no longer have to search 
blindly for their quarry. They don’t 
put out their trawls or their nets in 
places which experience tells them are 
likely to be good, simply in the hope 
that fish may be there. Instead, the up- 
to-date skipper sees schools of fish 
on the screen of a cathode-ray tube by 
means of what may be called radar 
television. He is even able to tell with 
fair certainty what kind of fish they 
are. If they are the sort he wants, he 
has them located exactly and can set 
about hauling them in with as much 
certainty of success as there can be 
in any human enterprise. 

But let me begin at the beginning 
and show how the systems now in use 
have been developed—for they did not 
just appear suddenly in a state of 
perfection. 

It started during World War II when 
thousands of British fishermen served 
in the Royal Navy. Not only individual 
fishermen, but large fishing vessels 
as well. A great number of these ves- 
sels were used for mine-sweeping and 
rescue work and were fitted with echo- 
sounding apparatus. 

In the early days of the war echo- 
sounder operators often gave false 
alarms, for the returning echoes would 
sometimes suddenly indicate a depth, 
not of the several hundred fathoms be- 
low the ship’s bottom, but of something 
far less. When recording echo-sounders 
were installed it became clear (as you 
can see from Fig. 1—a photograph of 
an actual echo recording) that besides 
the true echo from the seabed, there 


Ee methods of fishing 


was frequently a secondary echo from 
some intermediate source below the 
surface. 

A few of the men who were fishermen 
in civil life realized that these second- 
ary echoes could be nothing but schools 
of fish. They didn't talk about their 
discovery, but resolved to make full 
use of it when the war was over. 

They had their reward. Back in their 
old jobs, they bought, almost for the 
proverbial song, surplus echo-sounding 
gear of the recording type and installed 
it in their own fishing vessels. They had 
already observed that the fish echoes 
showed big differences. Some were clear- 
cut, some rather fuzzy; some had 
ragged top or bottom edges; some 
showed a striped effect; some came 
from near the surface, some from mid- 
water, some from near the bottom. 

From their knowledge and experience 
of the habits of fish they figured out 
the species that each kind of echo in- 
dicated. The ex-naval equipment wasn’t 
ideal for the job and they weren't 
always absolutely right in the begin- 
ning. But they found fish more quickly 
than others could and they made far 
bigger hauls. Electronic fish-finding 
had proved itself. 

Then the Marconi Company took a 
hand by bringing out its Seagraph, a 
compact and moderately priced echo- 
sounding recorder, specially developed 
for small fishing craft and designed, 
so to speak, to keep one eye on the 
seabed and the other on the fish lying 
between it and the surface. This met 
at once with remarkable success. 

Meantime, other countries had not 
been idle. A great deal of research and 
experimental work was done on the 
continent, and a German firm—Elec- 
treacustic G.m.b.H.—developed the 
Fischlupe, one of the finest and most 
suecessful fish-locators yet devised. 


Fig. I—Photograph of echo-sounding 
record made on a Marconi Seagraph. 
The cloudy areas near the seabed out- 
ine are produced by schools of fish. 


The German word Lupe means liter- 
ally *magnifier" but *Fishscope" is per- 
haps not a bad translation of “Fisch- 
lupe." The instrument works broadly 
on echo-sounder lines—but with a big 
difference. The supersonte echoes are 
applied as voltage waveiorms to a 
cathode-ray tube. See Fig. 2. In the 
SURVEY position of the large dial the 
screen of the tube shows a small-scale 
cross section of the water from sea- 
bed to surface. The screen 1s calibrated 
for a maximum depth of 300 fathoms 
(1,800 feet). A shoal of fish appears 
as a bright blob, and the depth at which 
the school is swimming can be read off 
from the scale on the screen. 

A turn of a knob gives a large-scale 
pieture of a 45-foot layer of water at 
any depth desired. A. Y-SHIFT (vertical 
positioning) knob allows the shoal blob 
to be centered on the screen. Adjust- 
ment of the FOCUS knob changes the 
picture from a blob to a large number 
of individual points, each representing 
the echo from one fish. From the depth, 
the size of the luminous points, their 
arrangement, and their movements, ex- 
perienced fishermen can tell with almost 
absolute certainty what kind of fish 
they are. If they are the kind wanted, 
a good haul is practically in the net. 

In the United States, both Bendix 
and Raytheon make  echo-sounding 
equipment for navigation and fish-lo- 
cation. Both companies make two types 
of instruments—models in which a 
pointer or a spot of light shows the 
depth directly under the vessel on a 
dial calibrated in feet or fathoms (See 
Fig. 3); and chart-recorder models 
(Fig. 4), which draw a continuous 
map of the seabed and also show -the 
extent and depth of submerged ob- 
stacles or schools of fish (Fig. 5). 
Prices range from about $450 up to 
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FOR TOMORROW... 
AS WELL AS TODAY! 


ЙИР 
and 


VHF 


RCP “DO-ALL” TV SIGNAL 
GENERATOR MODEL 750 


В INSTRUMENTS IN Щ 
e Signal Generator 
e Marker Generator 


* Pattern Generator 


SPECIFICATIONS 

BANDS: 9-11 MC, 21-47 MC, 54-220 MC, 
465-690 MC, 650-900 MC. 

TUNING: Special anti-backlash drive combined 
with the inductuner guarantees the extreme 
accuracy. Dial is continvousy calibrated 
through 340°. 

MODULATION: 360 cycles and 141.75 Kilo- 
cycles internal modulation has been pro- 
vided—unmodulated carrier signal is also 
available., 


SIZE: 10A" x 614" x 506" 
WEIGHT: 9 Ibs. 
PRICE: $79.50 
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RADIO CITY PRODUCTS CO., Inc. 


152 WEST 25th STREETe NEW YORK 


Completely covered in one instrument— 
a Signal Generator, Marker Generator 
and Pattern Сепегајог covering all the 
UHF and VHF channels for every TV 
and FM receiver. 


There's no need to put more money in 
more instruments as long as Radio City 
Products puts more in one instrument. 
This latest "DO-ALL" engineered by RCP 
reflects the very finest in RCP design 
efficiency. 


Versatile in concept the RCP Model 750 
can check, test and align front ends, 
IF's, sound and pix traps, linearity, 
syncs, sweeps, positioning, focus and 


Lege Le Ys 


deflection. Designed for portable or 

bench use, the 750 reflects the finest in 

construction and appearance. It is hand- 

somely finished in an attractive brushed 

aluminum panel with a steel carrying case. 

€ Inductuner insures accuracy of 
within % of 1% over the entire 
range of 9 Mc to 900 Mc. 

€ All VHF frequencies are on fun- 
damentals. 

9 RF's and IF's are clearly calibrated 
on a large etched aluminum dial. 

€ Steady horizontal bars, vertical 
bars and crosshatch pattern indi- 
vidually produced on all channels. 


Remember... You Can Do More With A“‘DO-ALL”’ 


Е 


Build your ош 
SUPER DELUXE | 
31-ТОВЕ : 
*630 TV CHASSIS 
With—U. H. F. 


With a #630 SUPER DELUXE 31-TUBE TV KIT including your 
favorite U.H.F. Station. Engineered in strict adherence to the genu- 
ine RCA #630 plus added features « • e OPERATES ALL 16" to 
24” PICTURE TUBES • • e CASCODE TUNER • • • COSINE 
YOKE * e o LARGER POWER TRANSFORMER • • • KEYED 
AGC. • e 12" SPEAKER • • « CONDENSERS and RESISTORS 
at rated capacities and tolerances. You receive a COMPLETE SET 
of PARTS and TUBES, everything needed is included (less wire 
& solder). All I.F. Coils and Transformers are factory pre-aligned 
and tuned. You will enjoy building it with “LIFE-SIZE easy to 
follow step-by-step ASSEMBLING INSTRUCTIONS” included with 
each KIT, 


NOTHING BETTER AT ANY PRICE! 


only...5119 ^^ 


CUSTOM-BUILT CABINETS : #630 


AND ALL 
OTHER 


#630 STANDARD TV KIT 


THIS OFFER MAKES TV HISTORY 
a price, never ever such high quali 
that will 


never. ever so 
Quality and 
в the finished 
picture tubes 


vements in compo! 
is to operate. 10’ 


nts 
M, 


parts and 
& solder) 1 
29-tube 


#630 SUPER DELUXE - 
TV CHASSI Licensed under 


RCA patents 
COMPLETE READY TO PLUG IN AND PLAY 


including all tubes, CRT mounting brackets, 12" 
speaker, etc. No charges for extras of any kind. 
Each set is factory aligned and air tested. All parts 
are guaranteed 3 months. Our booklet "HINTS FOR 
BETTER PERFORMANCE ON YOUR #530 TV RE- 
CEIVER" is supplied with each sef. 


utrq 94... .... 


STANDARD PICTURE TUBES 


BRAND NEW—With a Full Yeor Guarantee 


10” — — #10BP4A (Round) . 
127/2" 12LP4A (Round) . 

14" —  14CPA4A (Rectangular) 
16" — I6AP4A (Round, Metal) 
16" — 16DP4A (Round) ... 
16" —  16GP4A (Round, Metal) . 
156"  — 16TP4A (Rectangular) 


Rectangular) 
Round, Metal) . 
Rectangular) 
21EP4A (Rectangular) 


Rectangular 9 
27NP4A (Rectangular 90°) . 


TV SETS — FROM FACTORY TO YOU 


5 LEADING STYLES in genuine mahogany or walnut (blond 10% extra). Ready drilled for any #630 TV chassis and cutout for апу 14", 16”, 17", 19", 20” or 2i" 
picture tube at no extras in price. Also supplied with undrilled knob panel for any other TY set. EVERYTHING NECESSARY for an easy perfect assembly is 


included. Each cabinet is delivered complete as pictured with mask, safety glass, 
instructions, Each cabinet is shipped in an air cushioned carton from FACTORY to YO! 


The VOGUE The MANHATTAN The MAYFAIR The PLYMOUTH 
Most Popular Style, Quality, Price Exquisitely modern, with an ele- Choice of interior. Decorators, 
Table Model. gance of simplicity in styling. truly superb in every detail. 


VOGUE also available 
for 24” or 27” picture tube 


H-31", W-27", D-23* 
MANHATTAN for 24” or 27" CRT 


362.54 H-4614", W-2734", D-24" 586.22 


Brooks LIFE-SIZE Edition 


#630 TY Kit Builder—Set of Instructions 


BUILDING YOUR OWN #630 TV CHASSIS is 
now simplified with this COMPLETE SET OF 
BUILDING & WIRING INSTRUCTIONS. Covers 
all #530", from the RCA 10” SET fo the latest 
SUPER DE LUXE 3l-tube 16” to 24” RECEIVER. 


$2.49 
Popular priced at-only.. Postpaid 


$9856 - 
SPECIAL #630 TV PACKAGE 


Hints for Better Pictures on Your 630 TV 
630 TV Diagram with Modification Auror 
Illustrated TV Conversion Manual $4.00 
Pulse Keyed AGC Circuit Diagram 

RMA Resistor & Mica Code Charts postpaid 


BROOKS RADIO & TV CORP., 84 Vesey St., Dept. 4, New York 7, N.Y. 


H-40", W-26", р-25” H-40*, W-27", D-23” 
` 


$105 


[оопа brackets, backboard, backcup;* hardware ond assembling 


The TOWN & COUNTRY 


Patterned after the popular credenza. 
Avallable for all size picture tubes 16 to 27" 


i 
Н-342”, w-36", D-24* 


48 


27, W-36/ x 
For 16” to 27" CRT 5109.62 


THE NEW CASCODE TUNER 
сап now be installed in ANY TV sot _ 


“Brooks CASCODE MANUAL” 


with Illustration, Schematics and easy to follow 
step-by-step Instructions. 


ow SOE romia 


TELEPHONE: 
COrtland 7-2359 
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#630 TV BASIC PARTS KIT 


PUNCHED & DRILLED CHASSIS PAN 
BRACKET & SHIELD KIT (18 items) All for 
VIDEO & I.F. KIT (19 items) Only 
POWER TRANSFORMER #20!Т5 

VERTICAL OUTPUT TRANSFORMER $ 49 
VERTICAL BLOCKING TRANSFORMER p 
FLYBACK TRANSFORMER #21175 

FOCUS COIL, 470 ohms #202D2 

COSINE DEFLECTION YOKE 70° 

Including LIFE-SIZETV builder instructions 


Modernize а +630 or any TV Set 
STANDARD GASCODE TUNER 
by-step instructi id all exti 302." 


PULSE KEYED AGC KIT 


Finest, most accurate and the easiest Kit to in- 
stall in a #630 or in any other make TY receiv 
Improves performance, and insures a steady pic- 
ture on all channels. 


COMPLETE SET OF PARTS $4.59 
Including &AU& tube & Instructions 


Complete with tubes, and Brooks 
CASCODE MANUAL with step- 


UNIVERSAL бейне Tube 
Fits All 
12%” to 21” 
picture tubes 


BRACKETS | 


including. "sand 
hat holds 
picture tube. 


LL 
222 


CRYSTAL-CLEAR LUCITE MASKS 


Framed in Rich Gold Leaf Finish 
Tube Size Overall Dimensions 
17". 


including Set of Rosettes 


PLASTIC OPEN MASKS 


Used in conjunction with safety glass 
z Rect. 14⁄4” x 17/2" 
VA" x m 
18" х 22% 
20" x 25^ 


SAFETY GLASS in POPULAR SIZES 


13%” x 164". 
15%” x 204". . 
16" x 22" 
177A" x 23% 
22%” x 25% 
21a" x 27”... 
Also your exact size to order—pro-rate price 


BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A, New York 7, N.Y. 
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COMPLETE PARTS LISTING FOR ALL #630 TV SETS 


Comprises set of parts for the original #630 STANDARD or the SUPER DELUXE. 
Parentheses indicate amounts of parts needed in lots of two or over. 
*'s Indicate alternate or extra parts needed for the SUPER DELUXE or AGC. 


STANDARD CASCODE TUNER, incl. tubes.$22.: H PUNCHED CHASSIS PAN, cadmium plated 56 27 
ESCUTCHEON PLATE, for tuner .. 630-KIT, screws, nuts, rivets, washers...... 


COMPLETE SET OF KNOBS, incl. decal: v НІ VOLTAGE CAGE ASSEMBLY, comp! 

POWER TRANSFORMER, 295ma, 2017; 9.97 VOLTAGE DIVIDER SHIELD & COVER 79 
VERTICAL OUTPUT TRANS. 204T: 2.69 ELECTROLYTIC COND. SUB-CHASSIS. 94 
VERTICAL BLOCKING TRANS. 2087: 1.32 SOUND DISCRIMINATOR SHIELD . 19 


HORIZONTAL OUTPUT TRANS. 2117 
*HORIZONTAL OUTPUT TRANS. 21175. 
FOCUS COIL, 247 ohms, 2020 


2.47 DEFLECTION YOKE BRACKET EE 
DEFLECTION YOKE MOUNTING HOOD . .59 
2.29 FOCUS COIL BRACKETS .......... seb 149 


*FOCUS COIL, 470 ohms, 2020: 3.42 CATHODE TRAP COIL SHIELD...... 39 
DEFLECTION YOKE, 60° 2010, 2.97 CHASSIS MOUNTING BRACKETS. set of 4° .44 
DEFLECTION YOKE, Cosine 70° 2050. 3.98 BRIGHTNESS & HOLD CONTROL BRACKET _ .59 
SOUND DISCRIMINATOR TRANS.203K |. 1.12 WIDTH CONTROL BRACKET . 
Ist PIX I.F. TRANSFORMER, 202K; 1.08 TUNER SHAFT PRACKETE 
2nd PIX I.F. TRANSFORMER, 202K: 1.08 *FUSE (.25 amp.) 
Ist & 2nd SOUND І.Е. TRANS, (2) 201K] each 1.02 НҮ RECTIFIER, socker ASSEMBLY, 


HORIZONTAL DISCRIM. TRANS. 2087: 1.49 *HV RECTIFIER, SOCKET ASSEMBLY, doble 1.37 


1.47 TV 6° LINE CÓRD, with both plug .29 

OIL, 1.08 INTERLOCK SAFETY CONNECTOR (input) 17 

* WIDTH CONTROL Coll, keyed са RAG .79 COMPLETE TERMINAL aed КІТ, set of 30.98 
HORIZONTAL LINEARITY COIL, 20IR3.. «39 ЖАСС BRACKET & SOCKET........ 439 


KET. x 
20211 each .39 MINIATURE WAFER SOCKETS (10 seach 107 
20401 each .09 MINIATURE MOLDED SOCKETS (2)..each .12 
-18 OCTAL WAFER SOCKETS (13). Ў 
18 CATHODE RAY TUBE SOCKET, 
18 НУ KINESCOPE LEAD, with End Je 


3rd & 4th PIX COILS, (2) 
FILAMENT CHOKES, {) 
VIDEO PEAKING COIL, 
VIDEO PEAKING COIL, 2 
VIDEO PEAKING COILS, (2) 203L3 each ee.. 
VIDEO PEAKING COILS, (2) 203L4each 18 AUDIO OUTPUT TRANSFORMER (КЬ). 69 
ТОМ TRAP BEAM BENDER, double 203D3.... .98 8° PM SPEAKER, heavy alnico #5 magnet 
Ж1ОМ TRAP BEAM BENDER, single 20301. .79 *12" PM SPEAKER, heavy alnico #5 magnet 6.94 


VARIABLE CONTROLS H.V. FILTER CONDENSERS (cartwheels) 
PICTURE & SOUND, 10k ohms | mea. & switch 1.14 | 18k 500 mmf 


VERTICAL & HORIZ. 50k ohms | meg. 1.04 *20kv 500 HR 

BRIGHTNESS CONTROL, 50k ohms.. 44 

HORIZ. CENTERING, wirewound 20 chi... “57 

VERTICAL LINEARITY, 5000 ohms 4 #630 PARTS к COMPLETE SETS 


i98 ТУ WIRE & SOLDER КІТ, for any se 


ol 
FOCUS CONTROL, wirewound, 1500 ohms 


VIDEO AND І.Е. KIT, 19 items . 7.84 

HORIZONTAPADRIYEUZORIONE "44 VARIABLE CONTROL KIT, 9 controls. 5:83 
e CARBON RESISTOR KIT, 107 resistors. 6.98 

WIREWOUND RESISTOR KIT, 4 resistors 2.31 


ELECTROLYTIC CONDENSERS — 85°С 


BRACKET AND SHIELD KIT, 18 items.. 8.63 
40/10/80 mfd — 450/450/150 v .. 1.37 ELECTROLYTIC CONDENSER КІТ, 2 Cond.. 7.37 
40/40/10 mid —— 450/450/450 v 1.49 TUBULAR CONDENSER KIT, 38 condensers.. 4.28 
80/50 mid — 450/50 E 1.49 CERAMIC CONDENSER KIT, 28 condensers... 3.37 
40/10/10 míd — 450/450/350 v 1.37 MICA CONDENSER КІТ, || condensers . 138 
20/80 mid — 450/351 1.49 TERMINAL STRIP KIT, set of 30. 


198 COMPLETE SET OF TUBES, 29 tube: 


100° — hank 
500’ — spool . 
1000' — two 500° spools . 


100' — hank . 
500' — spool . 
1000' — two 500' spools .. 


43.86 


CONICAL TV ROOF ANTENNA 


Sturdy, Efficient, covers all TY and FM chan- 
nels. Uniform spacing between dipoles and 
reflectors insures greater concentration of signals 
reaching the dipoles and reduces the number of 
reflected rays. Made of seamless aluminum, 
assembles in a jiffy. a 


INDOOR TV ANTENNA 
© Newest, panorama high-gain type 
© Brass 3-section chrome plated dipoles 
© Absolutely tilt and tip-proof 


$4.99 


special at 


only 5 


SKY SWEEPER TV ANTENNA 


For The Most POWERFUL PERFORMANCE On Your TV Set 


A flip of a Selector Switch (no rotor is used) instantly orients the Antenna 
for MAXIMUM PERFORMANCE on any V.H.F. or U.H.F. Station; all the 
way through TV Channels 2 to 82. 


Complete Precision-built STACKED ARRAY ASSEMBLY ready to: use. 


52 1 90 
4.08 


list price $5,95 


Your special price...with an unconditional money back 
guarantee, if you do not find it the BEST ANTENNA ever! 


LOW-LOSS 4-COKDUCTOR LEAD-IN WIRE, 
300-ohm, for use with above :................ 


100 feet ..... 


TELEPHONE 
COrtland 7-2312 
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several thousand dollars, depending on 
range and accuracy. 

While the dial-indicator type shows 
the depth only at a particular position, 
experienced fishermen can use it for 
locating schools of fish by comparing its 
readings with the depth given on a 
standard navigation chart. For ex- 
ample, if the chart shows a bottom of 
50 fathoms over a certain area but 
the echo sounder shows, say 30 fathoms 
over the same area, the fisherman’s 
experience will tell him whether or not 
it pays to drop his nets for a haul. 


Fig. 2—German- 
made Fischlupe and 
a Marconi Seagraph 
installed side Бу 
side in a British 
fishing vessel. The 
Fischlupe scans an 
; area 45 feet deep 
at any level down 
! to 300 fathoms 
| (1,800 feet), and 
even allows the fish 
to be counted. The 
Seagraph makes a 
continuous record 
of the seabed con- 
1 tour and under- 
water objects on a 
== roll chart. 


All echo-sounding instruments oper- 
ate by measuring the time required for 
an ultrasonic pulse to travel from the 
hull of the vessel to the bottom and 
back again. Since sonic waves—and 
ultrasonic waves, of course—travel at 
a speed of approximately 4,800 feet 
per second in salt water, the total dis- 
tance traveled by the pulse is directly 
proportional to the elapsed time. Ultra- 
sonic frequencies are used not only 
because their short wavelengths allow 
the transmitting and receiving heads 
to have small dimensions and high di- 


rectivity, but also because they can 
draw a more accurate picture of the 
bottom than longer waves (lower fre- 
quencies), just as a sharp-pointed pen- 
cil can depict finer detail than a house- 
painter’s brush. 

As an example, the Bendix model 
D1-1 depth indicator starts with a 50- 
ke oscillator which is turned on and 
off 240 times per minute by a motor- 
driven keyer. It is on for only a few 
thousandths of a second each time, so 
that the effective interval between suc- 
cessive pulses is approximately М sec- 
ond, or long enough to allow each pulse 
to travel a total distance of 1,200 feet. 
Since the pulse has to travel to the bot- 
tom «nd back in this time, the maxi- 
mum depth it can indicate is 600 feet 
(100 fathoms). 

This model uses the same transducer 
head—a magnetostriction unit mounted 
in a waterproof housing on the outside 
of the hull—for transmitting and re- 
ceiving, but some types of equipment 
have separate heads for each purpose. 


Electricity catches them, too 
Apart from purely electronie methods 
of fish location much progress has 
been made in actually catching fish by 
electrical methods. These are now in 
regular use in many inland waters 
in Britain, and much experimental 
work is going ahead both here and in 
other European countries with a view 


A PLAN TO SAVE YOU MONEY 


PACKAGE DEALS —Each containing ап os- 
sortment of the most desirable types and sizes, 
at а cost of only / than if bought separately 


Resistor & cond, code charts FREE with each order 
—Ó—— M € € ent buc 
100 ASSORTED TUBULAR 
All Are Standard Brands 

$ 4:9? 


& Desirable Sizes 


$15.00 Value Only 

100— “згө” 7-7 
15 —"ZoNseNsERS “4-74 
15 = “eenoensens” *6-%8 
100— сокага 4-99 
100— бүрене к$ 4-99 
100—  'iisrok: 79-95 


100 
10 

107 
10- 


— ASSORTED SOCKETS 59.92 


Octal, Loctal & Miniature 
—.ASSORTED KNOBS 59.97 
59.94 


SCREW & PUSH-ON 
51-94 


VOLUME CONTROLS 
ASSORTED, WITH SWITCH 
JA, Vo. 1, 2 meg. and others 

VOLUME CONTROLS 
ASSORTED, LESS SWITCH 
Vs, Yo, 1, 2 meg. and others 


Model #DB-520 
"Greater Pickup 
*Greater Stability 


$4 9-11 
Your Price 1 9 Complete 


REGENCY U.H.F.CONVERTER 


Model #RC-600—Solves all U.H.F. Problems! 
Operates on ALL TV Receivers 
Gets ALL U.H.F. Stations 


conse $97.46 


CUSTOM-BUILT AUTO RADIOS 
Known Mfr. e ө e Licensed By RCA 


6-TUBE SUPER (8-Tube Performance) Installs easily in 15 
minutes. ‘Appearance and tone quality equal to expensive 


radios supplied by car manufacturers. 
FORD - CHEVROLET - PLYMOUTH 
DODGE - STUDEBAKER - HUDSON 
1948 to 1953 Inclusive List Price $59.95 


Any model complete 


ready to install—Your price 54 1 97 
SELENIUM RECTIFIERS - 


Just plug in 


65 ma $.58 250 ma $1.37 
75 ma .64 300 ma 1.62 
100 ma .72 350 mo 1.83 
150 ma .99 450 mo 1.98 


REGENCY BOOSTER| RADIO & TV TUBES 


STANDARD TOP KNOWN BRANDS 


At 14¢ each . 37, зв, 39/44, 77. 

At 39¢ each — 3525, swa, sv3, 6AL5, 
43, 80, 6H6, 6SQ7, 12547, 6F5, 7C5, 7F5. 
At 59¢ each — 110s, oza, sva, 504, 
6AT6, 6К6, 6SA7, 6SK7, 7F7, 11723, 4575. 
At 69¢ each . ius, 195 


& 174, 1T5, 
6C4, 6C5, 6AB4, 6AU6, 6BE6, 12AL5, 12SK7, 
12SA7, 5016, 6BA6, 6AG5, 6CB6, 6SN7, 7A8, 
6AB7, 35L6, 50B5, 12SG7, 12AT6, 7V7. 


At 72¢ each . цз, IRS, 154, 304, 
395, 354, 12AT7, 12AU7, 12BE6, 35Y4; 1447: 


At 98¢ each _ уду, 153, 1184, sva, 
6AC7, 6AH6, 6AK5, 6J6, 6SH7, 6T8, 6507; 
7F8, 25A6, 35A5, 50A5, 11726. 


TUBE CARTONS in Lots of 100 
SMALL PEANUT 1"х1%2/6” $ .89 


LARGE PEANUT !"x1"x2%4" .98 
GT TYPE !^x/4^3?5".... 1.06 
SMALL G !'Z"xIV2^4V/".... 1.39 
LARGE © 2"х2”5"'.......... 1.59 


EXTRA LARGE 2/42/,"x5/5" 2.97 
LJ 


PM SPEAKERS лсо +s) 


Brand-New-Factory Guaranteed Stock 
1 oz. mag. on 3" to 6", heavier mag. on 8" & 12" 


| 
3"$ .98 6" $1.98 
4" 1.29 8" 3.97 
5" 1.49 12" 6.94 


BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A, New York 7, N. Y. 
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| 


RIO Z 
1 I! Gu атоо р 7 Co. 


GRIGGSVILLE, ILLINOIS 


FACTORY TESTED to equivalent of three 
months. normal use before shipment. ~~ 
TEMPERATURE PROOF. Operates perfectly 
at -50°, even under heavy icing condi. 
tions. 

FOOLPROOF. Stops itself at ends of rota- 
tion. NO burned out motors: NO broken 
feedlines. 

IMPROVED BRAKE. NO coasting; NO drift- 
ing. 

TWO MOTORS. Separate motor for each 
direction of rotation. 

SMART—EASY TO USE Control unit. Indi- 
cates direction without turning. rotator. 
TWO YEAR GUARANTEE instead of the 
usual one. 


*Write for literature. 
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iv 
service 


information= 


factory- 


authorized 


factory- 
approved 
for easy 

tv servicing 
tailor-made 
for about 
3000 
models... 
only 

$2 per pack 


(at your jobbers) 


"dependable replacement 


parts listing beginning 
with Pack 57 


Publisher, Inc. 


h 480 Canal Street 
B New York 13, N. Y. 
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Fig. 3—Raytheon Fathometer dial-in- 
dicator type echo sounder. The pointer 
shows the depth of seabed or under- 
water objects directly under the vessel. 


to applying them to sea fishing. Briefly, 
the principle is this: When an electric 
field is set up in water around them, 
fish of all kinds are irrestistibly re- 
pelled from the cathode, or negative 
pole, and attracted toward the anode. 
In a weak field of only a few volts 
the fish merely align themselves head- 
to-anode along the lines of force. Raise 
the voltage somewhat and they move 
toward the positive pole. Make it still 
higher and they are stunned—though 
only temporarily, for they recover 
quickly when released from the field. 
This method is regularly employed 
nowadays in many British trout streams 
for ridding the waters of cannibal fish 
and other undesirables. The negative 
pole of a gas-driven generator is con- 
nected by cable to a metal plate set 
upright in the water. A second cable 
connects the positive pole to tie wire 
meshes of a kind of landing net oper- 
ated by a man in a boat. Fish swim 
toward the net and the unwanted speci- 
mens are casily eliminated. In some 
streams a more intense electric field 
is used for short spells. All fish then 
come to the surface in a stunned con- 
dition. The undesirable sort are picked 
out with landing nets; then the gen- 
erator is switched off and the others 
are soon none the worse for the shock. 
Larger-seale use of this method at 
sea is still only in the experimental 
stage, though the experiments are di- 
stinctly promising. One system in par- 


SURFACE. SEAWEED 


Tee 


SCHOOL OF SMALL SURFACE FISH 


Fig. 4—Bendix recording-type depth in- 
dicator maps seabed contour down to 
400 fathoms on a roll chart. Switch 
in center converts indications to feet. 


ticular shows most signs of being cap- 
able of useful development. When a 
shoal of fish has been located by the 
echo-sounding method already de- 
scribed, a metal plate, carried by a 
buoy and connected by a cable to the 
ship, is dropped on one side of the 
shoal. The ship then steams to the 
other side of the shoal and her gener- 
ators establish an electric field between 
the plate supported by the buoy and 
her own metal hull. 

An extension of this method, on 
which experimental work is already in 
progress, is to fit the fishing vessel 
with a suction pump connected to a 
large underwater tube in her side, and 
to polarize the hull positive. Moving 
irresistibly toward her in the electric 
field, fish are then drawn into the tube 
and onto a grating. The water drains 
away over the side of the vessel. 

Some fear has been expressed that 
the combination of electronic and elec- 
trical fishing may rapidly deplete the 
seas and leave us with no fish at all. 
Just the opposite is more likely to 
happen. Trawling and similar indis- 
criminate methods lead inevitably to 
the destruction of millions of immature 
fish, too small to be of any value as 
food. Electronic fishing means selective 
fishing. Only the shoals whose members 
are seen to be of useful size will be 
dealt with. If the catch is pumped onto 
a grating, the undersized fish will pass 
through its meshes and return un- 
harmed to the sea. END 


SCHOOL OF FISH 


20) 


] 


25 
HARD BOTTOM CROCK , SAND) 


SOFT BOTTOM (MUD, SILT) 


Fig. 5—A composite chart showing typical indications produced by various 
underwater conditions on a Bendix model DR-10 depth recorder. 
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ONLY TELCO UHF ANTENNAS 
HAVE THE “WISHBONE” 


UHF 


WISHBONE” 
HIGH DI-ELECTRIC 
~ INSULATOR 


`, 


ONG x 
DAS wer. 
CHAM g 
pe 
No. 8965—Butterfl 
2 ee eu 
* EASY TO INSTALL EN complete with 
5 stacking bar. 
© ELIMINATES GHOSTS Sse list $7.50 
s, 

© VERY HIGH GAIN s, 


THAT'S RIGHT . . . Only TELCO'S got this remark- 
able new free air insulator . . . the “Wishbone” . . . 
that absolutely prevents shorting out under any condi- 
tions. Sturdy vibration-proof reflector and rugged air- 
craft aluminum elements are fastened to the “Wishbone” 
to prevent vibration and shaky pictures. Antenna per- 
formance is proved by actual UHF field testing . . . 
assures high gain on all channels. Better buy TELCO 
... your all-ways best UHF Antennas! 


No. 8984 Wishbone 
Corner Reflector. 


FREE! WRITE TODAY tor all-new 32-page List $14.50 
TELCO Catalog. Send Postcard. 


TELEVISION HARDWARE MFG. CO. 
DIVISION OF GENERAL CEMENT MFG. CO. 
910 TAYLOR AVENUE © ROCKFORD, ILLINOIS 
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UHF "20-NANZA" 


All metallic construction, No plastic 
insulators to absorb moisture and 
weaken signal... an all-weather 


antenna, Shipped pre-assembled. 


Model US-201 List $3.95. As shown, less mast 


usr $3.95 


Model US-202 List $8.25. Double Stack with Q-bars. 


NEW UHF-VHF "BOW-X" ANTENNA 
wr elements are completely isolated from уне { NC $8.45 


tion permits use of single line to set for both 
UHF and VHF signals. Pre-assembled. 


Model US-761 List $8.45 
Single Stack 


Model US-762 List $17.75 
Dauble Stack with Q-bars. 


ust $5.45 
A tried, ы with i 
i tob, gai ine. Pre-assem 
gain 100, -ohmline- 
del US-102 List v quency. Matches 300 М vs-104 List $1175 
е! z rton. - 
SUD Stack, 2.19 9 ca ( Монеа Stack with 
Q-bars- 


7580 GARFIELD BLVD. 


MANUFACTURING CO. CLEVELAND 25, OHIO 
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Dr. Dreyfus-Graf, inventor of the Sono- 
graph and the Phonetograph, with his 
secretary above—is not on—his knee. 


Machine Stenographer 
Types Speech Direct 


The Swiss physicist Jean Dreyfus- 
Graf here presents another of his steps 
toward a way of recording speech di- 
rect on paper in common type. Readers 
may remember his “Electron-Tube Ste- 
nographer” in the September, 1950, 
issue of this magazine. It wrote down 
the sounds it heard in a kind of short- 
hand. The new instrument, called the 
Phonetograph, transforms spoken lan- 
guage directly into phonetic script on 
an electric typewriter. It breaks up all 
speech sounds into groups of 9 im- 
pulses, one in each of 9 frequency 
ranges. An electronic brain compares 
these impulses with standard impulses, 
recording the results in a trinary 
tem of notation (+, =, 0, or greater, 
less, equal). 

A group of 9 impulses gives 8 ele- 
ments, and makes it possible for the 
machine to distinguish a maximum of 
6,561 "informations" from which it se- 
lects the several dozen phonetic ele- 
ments which actuate the typewriter. 

The prototype I, shown here, contains 
only six sets of filters instead of the 
nine used in prototype II, now in the 
breadboard stage. 

The machine can distinguish a large 
number of sound combinations. While 
it often substitutes closely related 
sounds for those intended, occasionally 
producing a bizarre effect, the results 
are such as to encourage further de- 
velopment. 

While neither prototype II nor any 
other near it in the series appears likely 
to become an efficient automatic stenog- 
rapher, there are many applications for 
such a machine even though it falls far 
short of that degree of perfection. Ap- 
plications could include secret or per- 
sonal messages where occasional alter- 
nate spellings of similar sounds (or 
identieal spellings of slightly different 
sounds) would be unimportant; auto- 
matie voice-actuated telephone control 
(see “The Radio Month", March 1953 
RADIO-ELECTRONICS); elevator control, 
or other operations demanding an “open 
sesame" of only a few short, clear, 
words. END 
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Ay CAN'T 


Yet many have attempted to try it. 


The round hole needs a round peg— 
custom-fit fo meet the need. In the 
hoi Я > 

КНУ дыр сене ала [4 aca of a speaker, Is as in de 
paging speakers with choice of the peg, the point of applica- 


360° dispersion for maxi- tion should be the governing factor. 
mum coverage at lowest 


= cost and ease of 


installation. So why waste loudspeaker capacity 


and amplifier power using the wrong 
speaker for the job? University makes 
available over 50 different models of 
speakers, each designed to meet a 
particular requirement most efficiently. 
University loudspeakers are appli- 
cation engineered to provide 
optimum performance with maxi- 
mum economy —technically and cost- 


Wide angle and bi-direc- 
tional types for covering , 
broad areas with a mini- 27 
mum of speakers under nor- 
mal ambient noise levels. 


wise. 


Whether the need is for music or 


voice, or both—for either indoor or 
Reflex trumpets in various 
sizes for incomparable 
efficiency, distance and tion in a factory or for mobile use on 


a vehicle, boat, train or airplane... 
there’s a University speaker that can 
do the job best. Don’t spend more 
EZ for more than you need... CHECK 
VY UNIVERSITY FIRST! 


outdoor use; whether in a fixed posi- 


FREE. ew 1953 copy of the 
University Technilog • Complete up- 
to-date manual of sound theory, 
application and installation require- UNIVERSITY LOUDSPEAKERS * INC. 
ments • SEND for your copy today. 80 SOUTH KENSICO AVENUE WHITE PLAINS, М. Y. 
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AN ECONOMICAL NOVICE TRANSMITTER 


By RICHARD GRAHAM, W1VJV 


Li 


POWER TRANSFORMER. SWITCH LMI 


Front view of the transmitter. Low-cost components and simple circuitry enable 
the novice to put a station on the air with the least expense and trouble. The 
pilot lamp LM1 replaces an expensive milliameter as the tuning indicator. 


6BQS-GT_SE 


+100рџ? 
Е 


CAPS 6007 UNLESS NOTED 


Жо MICA 


Schematic diagram of the 35-watt Novice transmitter for operation on the 80- 
and 40-meter c.w. bands. The Pierce oscillator simplifies the cireuit. The Pi 
network matches the rig to almost any type of antenna using single-wire feed. 


PARASITIC TRAP. 2.5mh 


Top view of the Novice transmitter. Note the placement 
of the major components on the book-size chassis. 


XTAL LINE SWITCH 


Simple circuitry and TV 


components reduce the 


cost of this 2-band rig 


OW that the Novice class license 

is available, there remains no 
serious obstacle to keep anyone 
interested enough to take the 

FCC exam from getting on the air. 

Of course equipment must be obtained, 

but the cost can be held to a minimum 

by purchasing and constructing wisely. 

Before the novice undertakes a project, 

he should ask himself three important 

questions: 

1. Does this unit adequately fill my 
present need economically? 

2. Are there any unnecessary frills in 
the design or constructon that can 
be done away with for the present? 

3. How will this piece of equipment fit 
in with my future operating plans? 
I asked myself these questions and 

obtained satisfactory answers before 

constructing this rig designed specifi- 
cally for the novice. 

The transmitter shown in the diagram 
and photographs has a power input of 
approximately 35 watts which is ade- 
quate for novice needs. Actually the 
difference in the signal strengths of 
the legal-limit 75-watter and the 35- 
watt power input of this rig is barely 
noticeable at the receiving end. The 
difference is only a little more than 3 
decibels which is about % S unit on 
the S meter of the receiver on the 
receiving end. This difference is difficult 
to detect by ear. If your receiver doesn't 
have an S meter, check the difference 
by tuning in signals of various strengths 
the next time you visit a ham with a 


60uf (30X30) LM! 


SELENIUM RECTIFIER 


Under-chassis yiew showing parts layout for short, direct 
r.f. wiring. The selenium rectifier is a voltage-doubler type. 
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TENNA’ ROTOR 


Model No. 7-10 
Manual control. 
Shows antenna direction. 


Model No. U-83 
Fully automatic. 
Set it and forget it! 


Complete new styling-modern-with 
new eye appeal. See how both manual 
and automatic models have been improved 
outside and inside. And remember, only 
Alliance has the rotator that's fully automatic! 


More powerful pre-selling than 
ever — TV, magazines, newspapers. 
Sound reasons why Alliance Tenna-Rotors 
will continue to be the profit line for 
you! Better check your stock right now. 


OVER 1,000,000 ALLIANCE TENNA ROTORS HAVE NOW BEEN MADE 
ALLIANCE MANUFACTURING COMPANY, ALLIANCE, OHIO 
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ALL CHANNEL 
ALL DIRECTION 
ROTOR-LESS 
SWITCH-LESS 


*7. D. Antenna 
$19.95 


To change stations — the only 
knob you have to turn is the 
channel selector switch. 


Now an antenna unsurpassed in value 
and performance for quick, low price in- 
stallations! 


We do not claim this antenna to have stupendous gain — 
however, in extensive field tests conducted, its gain exceeded 
by far our expectations. 

Judge for yourself, here is the report which can be verified 
by dealers and distributors who participated in the tests: 
The two-bay model when installed at Lufkin, Texas, and 
Henderson, Kentucky, brought in with good picture clarity 
and low noise level, channels 2, 3, 4, 8, and 11, up to dis- 
tances of 150 miles or more—actual field strength meter 
tests showed gain ratio between this antenna and a single 
channel yagi—1 to 1% in favor of yagi—a small difference 
in measured gain and little or no visible difference in picture 
and sound quality. 

The single bay when installed at Houston, Texas, brought in 
perfectly channels 2 and 8 in Houston, and channel 11 in 
Galveston, which is approximately 50 miles away. 


SINGLE BAY 


$9.95 


provides clear sharp recep- 
tion of all local stations 
at distances of 40 miles and 
more. 


/;,JUST. LOOK AT THE: MARKET POTENTIAL 


First: The single bay model will make MAKE A COMPLETE TEL-A-RAY 
possibly a highly desirable price instal- “ROCKET” INSTALLATION IN- 
lation that will appeal to the millions JUST A MATTER OF A FEW 
of primary area consumers who are MINUTES. 

getting limited reception with indoor Each antenna comes completely as- 
9r directional antennas. sembled—just tighten two bolts and 


Second: The 2-bay model will bring an- 
tenna installation costs within the 
reach of the millions in fringe areas 
who have not been able to afford TV 
e of the expensive antenna in- 
ion necessary. 

The 2-bay model will make a 
very effective adve: ing leader for 
step-up selling of higher priced direc- 
tional and rotor installation to those 
who can afford it. 


it's ready for mounting on mast. 
Quickly installed—simply mount on 
mast and orient for highest gain on 
most distant station: no crucial 
spacing to work ou о book of 
instructions to read — no maze of 
switch wires to connect! 


TEL-A-RAY ENTERPRISES, INC., 


memo 


amined this antenna if it does not entirely meet 


HENDERSON, 


Please rush me prepaid 1 model BN-2 Rocket on 
illing. I understand after I have ex- 


KY. | Get the jump on competition, 
place your 
1 order today! 


my satiswaction, I can return it freight collect 


within 30 days for full credit. 


Please rush me complete data on Tel-A-Ray 
"Rocket" antenna models BN-1 and BN-2. 


NAME 
STREET ADDRESS 
CITY AND STATE 


! Tel-a-Ray 


| Box 332 TM 
Henderson, Kentucky 


Business Classification. Dealer memme 


Distributor meme Consumer. 
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receiver that has an S meter. 

A power input in the 35-watt bracket 
offers additional economy in that 
ordinary receiver and TV-type com- 
ponents can be used. They are very 
much cheaper than their transmitting 
equivalents. Power inputs very much in 
excess of watts would require a 
more expensive line of transmitting 
components throughout, yet little is to 
be gained in signal-strength reports. 

The economies become more apparent 
when we consider the choice of the r.f. 
output tube. The 6BQ6-GT is similar in 
construction and power-handling capa- 
bilities to the 2E26 transmitting tube. 
It can be purchased from some sup- 
pliers at less than one-third the price of 
its transmitting equivalent. The cost of 
construction was held down also by 
television-type high-capacitance filters 
and a bridge-type selenium rectifier to 
make an efficient and compact power 
supply. 

Another feature which rightfully 
comes under the heading of economy is 
that this rig is complete. No special 
antenna tuner is needed. The x output 
network allows almost any random 
length of wire to be used as an antenna. 
Furthermore this network is capable of 
tuning to either 80 meters or 40 meters 
with the same coil Thus when you 
obtain your General class ticket you'll 
be all set to operate anywhere on 80- 
or 40-meter c.w. 

Meters on the front panel of a rig 
certainly are impr e, and—in the 
higher power rigs—are necessary for 
proper and safe operation. They are 
unnecessary in a transmitter of this 
power. A pilot lamp in the plate circuit 
performs all the essential functions of 
a meter at a cost of only 10 cents for 
the lamp. 


The circuit 


The transmitter uses only two tubes 
and is quite straightforward, as you 
can see from the schematic. Two tubes 
were used rather than combine the 
functions of oscillator and power am- 
plifier into one tube as is often done. 
This assures better keying charac- 
teristics and better frequency stability. 
The 1-tube jobs often have a tendency 
to chirp when keyed. 

The oscillator uses a 6C4 tube in a 
Pierce oscillator circuit, chosen because 
it requires no additional controls for 
the oscillator, thus simplifying opera- 
tion of the transmitter. 

The output of the oscillator is ca- 
pacitively coupled through a 100-uuf 
capacitor to the grid of the r.f. power 
amplifier. The positive peaks of this r.f. 
voltage cause current to flow from the 
grid end of R1 to ground and develop 
a negative voltage on the grid of the 
6BQ6-GT. This grid voltage should 
measure approximately —45 to —55. The 
exact value will.depend upon the ac- 
tivity of the crystal in the oscillator 
circuit. [ 

If the bias on the 6BQ6 grid is not 
in the-neighborhood of —50 volts, it may 
be indicative of a weak or dirty crystal. 
Careful but thorough cleaning of the 
erystal with a mild soap and water is 
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M097 of the GETTER «ere use 


the TARZAN TUNER 


Millions of TV receivers in use today are equipped 
with the famous TARZIAN TUNER. For, since the 
early days of television, most manufacturers of the 
best-known sets on the market have relied upon 
the trouble-free TARZIAN TUNER. 


Because so much depends upon the satisfactory 
performance of the tuning mechanism, you'll find 
most of the nation’s leading manufacturers are 
using the TARZIAN TUNER in the sets they make— 
and sell—under their own brand names. 


It's only natural that the world’s largest producer 
of switch-type tuners should produce the best 
UHF tuners for COMPLETE coverage. 

Tarzian was first with UHF adaptability 
engineered into VHF tuners. 


@ SARKES TARZIAN, Ine. * Tuner Division * Bloomington, Indiana 
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When reputations rely “pon 


чаі. PERMA-TUBE 
Stands the test / 


HERE'S THE PERMA-TUBE RECORD AT 
үи RADIO AND TELEVISION 


1800 installations without a single antenna 
mast failure. 


Not a single claim for rusted, bent, twisted, 


or broken masts since PERMA-TUBE was 
adopted in 1949, 


PERMA-TUBE installations show no wear after 
41 months (average antenna life 27 months). 


Storm that flattened 100 antennas failed to 
buckle PERMA-TUBE masts, 


PERMA-TUBE supports sho 
for high-quality work. 


Here’s why PERMA-TUBE hacks up quality service 


Facts listed are published 
through the courtesy of 1 
Mr. Anthony Todaro, part 
owner of a thriving radio 
and TY shop in Monessen, 2 
Pa.... Monessen Radio and 
Television. Mr. Todaro's 
growing business is based 
upon a policy of "Ihe best” 
in material and service. 3 PERMA-TUBE IS EASILY INSTALLED . . . it's the only 


mast with both ends of the joint machine fitted. 


р'ѕ fine reputation 


PERMA-TUBE IS STURDY 


++. it's made of ial, high- 
strength, J&L steel, Wr 


PERMA-TUBE IS CORROSION-PROOF - +. it's treated 
with vinsynite—then coated inside and outside with a 
metallic vinyl resin base, 


Section of PERMA-TUBE after 
500 hours salt spray test shows 
no evidence of corrosion. 
Strength has been retained 
and the chance of rust streaks 
‘on owner's home is eliminated. 
Note sturdier wall thickness of 
PERMA-TUBE sample. 


tion of ordinary conduit 
oe used for TV masts after 
96 hours in a salt spray 
test (A.S.T.M. Designation 
B-117-49T) to accelerate cor- 
rosion. Extensive rust inside 
the mast has reduced strength 
—caused rusty water to drain 
onto the owner's home. 


PERMA-TUBE IS AVAILABLE IN STANDARD LENGTHS . . . DIAMETERS .. + 
WALL THICKNESSES, FOR COMPLETE INFORMATION MAIL THIS COUPON 


Ce E 
Jones & Laughlin Steel Corporation x 


496 Gateway Center, Pittsburgh 30, Pa. 


Without charge, Г] Name of nearest distributor | 
please send me: — [7] Complete information on PERMA-TUBE 1 
Мате. і 
Company. 1 
Address Let o ДАС. | 


AS i ee SS eee) 
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then in order. Handle the crystal by 
the edges after cleaning. Я 

The amplified r.f. signal appearing 
on the 6BQ6 plate is coupled through 
the .001-uf blocking capacitor’ to the x 
output network. This capacitor prevents 
the high-voltage d.c. from appearing on 
any of the exposed parts of the coil 
L1 or the capacitors C1 and C2, but 
allows the r.f. to pass. 

The parallel resistor and coil shown 
in the 6BQ6 plate circuit is a parasitic 
suppressor. The coil consists of 30 turns 
of No. 30 enamel wire wound on any 
l-watt insulated resistor of 100,000 
ohms or larger. Without this sup- 
pressor, the amplifier has a tendency to 
oscillate all by itself. With it the am- 
plifier is completely stable and free 
from any spurious oscillations. 

The output coupling network is com- 
posed of the two variable capacitors C1 
and C2 and a B & W Miniductor L1. 
L1, is made semivariable by a shorting 
jumper. This process of shorting out 
turns to tune L1 does nothing more 
than vary the inductance. Although a 
current will flow in the shorted turns, 
no appreciable power will be wasted. 

The power supply consists of a trans- 
former fed voltage-doubler circuit. This 
supply delivers both 330 and 150 volts. 
The lower voltage conveniently. elimi- 
nates the need for the voltage-dropping 
resistor for the 6BQ6 screen grid and 
the oscillator plate. These voltages are 
higher than is normally obtained from 
a voltage-doubler operating directly off 
the line because of the slight step-up in 
the power transformer. This trans- 
former is a half-wave type having 
a secondary voltage of 135. Because of 
this the selenium rectifiers should have 
a 160-volt rating. The selenium rectifier 
used in this unit is one specifically de- 
signed for voltage-doubler service and is 
actually two rectifiers built into one 
unit. We used a Sarkes. Tarzian type 
108D. 

The 100,000-ohm resistor across the 
output of the supply serves as a 
bleeder to discharge the filter capacitors 
when the set is turned off. These high 
values of capacitance can give you a 
nasty shock if you happen to come 
across them. 

The transformer is rated at 75 milli- 
amperes. Since the transmitter is de- 
signed for ew operation this unit can 
be safely used at 100 ma. This is 
because the transmitter actually draws 
power from the transformer only when 
the key is down (except for the fila- 
ments). Thus the transformer is idle 
for a great part of the time even when 
the transmitter is in operation. 


Construction hints 


The rig is constructed on a standard 
aluminum open-end chassis 91% x 5 x 
1% inches, similar to the ICA. chassis 
No. 29001. Unless one has. had previous 
experience in transmitter construction, 
it might be well to follow the general 
layout of parts as shown in the photo- 
graphs. R.f. circuits have a peculiar 
way of developing spurious oscillations 
all their.own—often depending on the 
layout. This is something that can't be 
predicted before construction is begun. 
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Here is a brilliant new line of magnificent long-distance 21” and 27” Television 


receivers in beautiful console, table models and complete chassis —to 


Midwest's 34 years of leadership, 30 Days Trial... Easy Terms .. Low Factory 


Prices, Send coupon for 1954 Catalog TODAY! 


Once again Midwest 
offers its famous series 
16 five band AM-FM 
radio chassis and the 
magnificent new Sym- 
phony Grand Radio- 
Phonograph with 3- 
Speed Automatic Inter- 
mix Record Player. 
Also, a complete line of 
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212427" 


TELEVISION 


CONSOLES • TABLE MODELS 
CHASSIS 


MIDWEST 21* 
Television Chas- 
sis. Complete 
with 12" Speaker. 


MIDWEST Lux- 
iver. urious 27” Televi- 
sion Console. 


vision Re 


WRITE IN NAME AND ADDRESS (PLEASE 
PRINT) ON COUPON OR 2c POSTCARD 
L] 


Li 
IMIDWEST RADIO & TELEVISION CORP.! 
T Dept, A-38, 909 BROADWAY • CINCINNATI 2, OHIO s 


clock radios, table 1 Please send me your now FREE 1954 Catalog. 1 
radios, and portables. П Н 
Ы МАМЕ 1 

г H ADDRESS. n 
1 

БЕРТ A.38, 969 BROADWAY, CINCIMINAT 2, OHIO icm. zo 1 


‘SEPTEMBER, 1953 


a 


ООА 


Sangamo combines ап amazing 
new molding compound with a new 
impregnant to bring you a. com- 
pletely new paper tubular capacitor 
—developed by request to meet 
rigid specifications so tough that 
no previously existing paper tubu- 
Jar could approach them. 
Thousands of Telechiefs have been 
tested under actual service con- 
ditions... have proved their 
ability to outlast and outperform 
all other tubulars. 

The new molding compound, 
Sangamo Humiditite, greatly 


SANGAMO'S WEW PREMIUM TUBULAR 
CAPACITOR — designed to give 


belter ТУ, _performance! 


lengthens capacitor life. It has 
been proved, by severe tests, to 
give the best seal against moisture 
of any molding compound in the 
industry. 


The new Sangamo impregnant 
holds rated capacity under all con- 
ditions and makes the Telechief 
really rugged. 


Because we know that service men 
want only the best replacement 
parts—the new Telechief has been 
released to the service trade. 
Get in touch with your Jobber. 


SCES-CA 


SANGAMO ELECTRIC CO. fics 


-"THE VERSATILE CRYSTAL PROBE” 


Solve your U. H. F. ANTENNA PLACEMENT 
and ORIENTATION problems the easy way! 


Get maximum Baur strength - eliminate 

ghosts - no more roof-top shouting - no 

expensive field strength macs, needed! 
ONE МАМ CAN DO IT/ 


Write for FREE bulletin today and 


other information about KLIPZON products. 


UNITED TECHNICAL LABORATORIES 
204 LITTLETON RD. Ж MORRISTOWN, N. J. 


WE ARE QUICK & GASH BUYERS 


We're looking for surplus inventories of all types of 
electronic parts—receiving, transmitting and special- 
purpose Tubes. Anything in the Radio-TV and elec- 
tronic field. 


SMALL or LARGE QUANTITIES— 
SEND US YOUR LIST 
Submit samples where possible, amount of each item 
and prices. NAT ADELMAN 
168 Washington St.. New York 6, М. Y. 


WATCH FOR THE OCTOBER ISSUE 
OF RADIO-ELECTRONICS 


ON THE NEWSSTANDS 
SEPTEMBER 25 
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Keep all r.f. leads short and direct. 
Thus, connect the three .01-uf bypass 
capacitors right at the tube sockets 
to ground. Connect the parasitic sup- 
pressor close to the plate cap of the 
6BQ6-GT tube. The d.c. and a.c. power 
and filament wiring can be run to suit 
the builder’s own aesthetic tastes. 

The lamp LM1 can be soldered 
directly into the circuit if desired. It 
is forced into a %-іпеһ grommet on the 
front edge of the chassis. This makes a 
simple and practical holder for the 
bulb. Don’t try to dress up the front 
by buying a colored glass jewel lamp 
holder. Lamp LM1 is a type No. 44 
pilot rated at 250 ma for full brilliance. 
At 100 ma the filament just gives off 
an orange glow which couldn’t be seen 
if a colored jewel were used. Off reson- 
ance the lamp glows very brightly 
making the use of the smaller current 
pilot lamps impractical. 

Output coil L1 is mounted by solder- 
ing the last turn of each end to lugs 
mounted on two small 34-inch ceramic 
standoffs. The shorting clip is a Mueller 
No. 88 Wee Pee Wee phosphor bronze 
clip. The thin jaws just manage to slip 
in between the turns of the coil. F 

A National type 100S 2.5-mh r.f. 
choke is used in the 6BQ6 plate circuit. 
It is mounted upright on its standoff 
insulator to provide the short leads 
desirable in this circuit. 


Tuning the rig 

Perhaps the most difficult problem 
that the beginning amateur has to 
solve is that of providing an efficient 
transfer of r.f. energy from the trans- 
mitter to the antenna. This problem is 
eliminated by using a z type tank cir- 
cuit and antenna tuner. The m net- 
work is a variable-impedance tuning 
system which will match random 
lengths of wire as well as almost any 
type of antenna which uses single-wire 
or unbalanced feed. 

The only adjustments necessary to 
place the rig in operation are those in 
the output circuit, C1, C2 and L1. First 
place the shorting clip on the coil L1 
somewhere near the antenna end. Its 
actual and final position will depend 
on the length of the antenna used. Turn 
C2 to maximum capacitance (the plates 
fully meshed). Connect the antenna 
and turn on the a.c. to the rig. After 
the filaments have warmed up, press 
the key down and tune C1 for a dip 
in the brilliance of lamp LM1. Don't 
leave the key down too long without 
tuning C1 to the dip. Now turn C2 and 
redip C1 to produce an orange glow 
in the lamp. Move the shorting clip in 
toward the tube end of the coil to 
produce the correct bulb brilliance if 
it cannot be obtained with C2 alone. 
Actually, the tuning process consists of 
a simultaneous juggling of these three. 

If you're really out to squeeze the 
most out of the rig, place a pilot lamp 
in series with the antenna lead. The 
type of pilot lamp used will depend 
upon the antenna current and hence, 
the antenna length. Now tune C1, C2, 
and L1 to produce the maximum bril- 
liance on the series antenna lamp for 
a given briliance on the plate-circuit 
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BUY TEST EQUIPMENT 


ON THIS RADICALLY NEW 


TIME PAYMENT PLA 


NO INTEREST!! 


- NO CARRYING CHARGES!! 


Superior's New 
Model 770 


VOLT-0HM 
MILLIAMMETER 


Sensitivity—1000 ohms per volt 


latest design 2% accurate 1 MIL D'Arsonval type 
© Same zero adjustment holi both resistance 
It is not necessary to readjust switching from 
ge to another. This is an important time- 
ver before included in a V.O:M. in this 


5 feature 

© Housed in round-cornered, molded cas 
Beautiful black etched panel. Depressed letters fled ‘wlth 
permanent white, insures long-life even with constant use. 


SPECIFICATIONS: 
6 А. Ол VOLTAGE RANGES: 0-15/30/150/300/1500/3000 


Model 770 is an accurate 
pocket-size V.O.M, Meas- 
ae | only 3/4" х Sa" x 


The Model 770 comes complete with 
self-contained batteries, test leads and 
all operating instructions. 


SUPER- "METER 


A combination volt-ohm milliam- 
meter plus capacity reactance in- 
ductance and decibel measure- 
ments 


SPECIFICATIONS: 

D.C. VOLTS: 0 to 7,5/15/75/150/150/1,500/ 
7.000 Voita 
AG. LTS: 0 to 15/30/150/300/1,500/3,000 


oureur MOLTS: 0 to 15/30/150/300/1,500/ 

olts 

D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.6/15 
mperes 

RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 


Megohms 
CAPACITY: .001 to 1 мд. 1 to 50 Mfd. (Qual- 


Superior's New 
Model 670-A 


ity test for electrol 
TANGE: 00 t0 2,000 Ohms 2,500 Ohms to 
Megohms 


INDUCTANCE: .15 to 7 Henrles 7 to 7.000 


Henries 
LS: —6 to +18 +14 to +38 +54 to +53 


DECIBE 
ADDED FEATURE 
The Model 670-A includes n special 
00D-BAD scale for checking the 
quality of electrolytic condensers at 
a test potential of 150 Volts. 


Comes housed in rugged, 
cracklo-finished steel cabi- 
net complete with test 
leads and operating in- 
structions, Size 6/2" x 9/27 
x 4". 


Xn 
m2 
ә : 
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"s 
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Superior's Model 660-A—A NEW A.C. OPERATED 


SIGNAL Lui 
Б = Provides Complete Coverage 


for A.M.—F.M. and TV Alignment 
D 
© 


* Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on fundamentals 
and from 60 Megacycles to 220 Megacycles on 
powerful harmonics. « Accuracy and stability 
are assured by the use of permeability 
trimmed Hi-Q coils. * R. F. available 
separately or modulated by the internal 
audio oscillator. Built in 400 cycle sine 
wave audio oscillator used to modulate tho 
R. F. signal also available separately for 
audio testing of receivers, amplifiers, hard 
of hearing aids, ete. * R. Р. Oscillator Cir- 
cuit: A high transconductance heptode is 
used as an R. F. oscillator, mixer and am- 
plifier. Modulation is effected by electron 
coupling in the mixer section thus isolating 
the oscillator from load changes and afford- 
ing high stability. e A. F. Oscillator Cir- 
cuit: A high transconductance heptode con- 
nected as a high-mu triode is used as an 
audio” oscillator in a high-C Colpitts Cir- 
cuit. The output (over 1 Volt) is nearly 
pure sine wave. • Attenuator 5 step 
ladder type of attenuator is used. 


@ Tubes used: 1—6BE6 as R. F. Oscillator, 
—6ВЕ‹ udio Oscil- 


‘The Model 660-A comes 
completo with coaxial 
cable, test lead and in- 
structions ............ 
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‘cant TUBE TESTER 
Model TV-11 


* Uses the now self-cleaning Lever 
Action Switches for individual ele- 
ment testing. Because all elements 
are numbered according to pin num- 
ber in the RMA base numbering sys- 
tem, the user can instantly identify 
which element is under test. Tubes 
having tapped filaments and tubes 
with filaments terminating in more 
than one pin are truly tested with the 
Model ТҮ-11 as any of ће pins may 
be placed in the neutral position 
when necessary. * Uses no combina- 
tion type sockets. Instead individual 
sockets are used for each type of 
tube. Thus it is impossible to damage 
a tube by inserting it in the wrong 
socket, @ Free-moving built-in roll 
chart provides complete dota for all 
tubes. ө Phono jack on front panel 
for plugging in either phones or ex- 
ternal amplifier detects microphonic 
tubes or noise due to faulty elements 
and loose external connections. 


Operates on 105-130 Volt 60 
Cycles А.С. Hand-rubbed 
oak cabinet complete with 
portable cover 


SETS 
TV BAR GENERATOR 


THROWS AN ACTUAL BAR PATTERN ON ANY TV RECEIVER SCREEN! I 


CONNECTS DIRECT 
TO ANTENNA POST 


NO CONNECTION 
INSIDE RECEIVER 


Features— 


Can be used when mo stations are on 
the air. • Provides linear patterns 
to adjust vertical and horizontal line- 
arity * Provides vertical and hori- 
zontal sweep signals * Provides sig- 
nal for testing video amplifiers. 


TV. Bar Generator comes com: $1 .95 
plete with shielded leads and ET 
detailed operating Instructions, N 
Oni: 


NEW TIME PAYMENT PLAN 


ORDER BLANK 


MOSS ELECTRONIC DISTRIBUTING CO. 
Dept. B-72, 38 Murray Street, New York 7, N. Y. 

Please send me the units checked below. | am enclosing the down pay- 
ment with order and agree to pay the monthly balance as shown. It is 
understood there will be no carrying, interest or any other charges, pro- 
vided | send my monthly payments when due. It is further understood that 
should I fail to make payment when due, the full unpaid balance shall 
become immediately due and payable, 


INC. 


Г] MODEL 770 Total Price $14.90 
$2.90 down payment. Balance $2.00 monthly for & months. 
D MODEL TV-I1. Total Price $47.50 


$11.50 down payment. Balance $6.00 monthly for 6 months. 
[и] MODEN 670-A Total Price $28.40 
own ON Balance B 50 monthly for & months. 
D TELEVISION BAR GENERATO! «Total Price $39.95 
$9.95 down pamen Balance ET 00 monihly for & months. 
О MODEL 6 „Това! Price $42.95 
$12.95 doin cup Balance $5.00 monthly for 6 months. 


1 enciose $_________as down payment. 
Ship C.O.D. for the down payment, 
Signature. 
Name. 


ET ee p a a 
City. R 


JE e e s omt met me peoe o A Т m me e m m e e m s m 
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AMAZING BARGAIN PRICES ON 


NEW 


— ай 
Д Amazing New Motorless 
TY ANTENNA 


All Channel TV RECEPTION 
IN ALL DIRECTIONS 


Rocket 
DIRECTRONIC 
MOTORLESS 
TV ANTENNA 

360° Electrically 
Switched Beam 


No Motors 
No Roof Orientation 
No Electric Power 

No Ghosts 

Flick of Switch Clears 
Picture Instantly 


serials costing 


ADS 
NRI- load in 


nd Hi-Gain 
tennas! These new Yagis give 

the 5 low-band and 7 hi-band channels- 

io one single channel. A, two-bay arra 

form even a 10 

Price ‘is, sensationally 19% 

ray includes 1 double reflector, 2 1 dipoles, 2 
rectors, universal mast clamp. assemble quick 
rig construction. 


Mode! RB2-0 Сп. 2 thru :510.95 Ea. 
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FAMOUS ROCKET 
Z00M-UP TOWERS 


Sturdy e Reliable e Easiest Installation 

Economize with. Rocke Е ers, Ofe 

fore quickest, easiest 

lation up to '50'. Ea ction telescopes in- 

side the other—to erect, simply slide out each 
in its turn—insert bolt thru section 


ups’ offer you economy and long life. Order 
by, size, 


20° $ 9.95 30'.......$16.95 
40' . 21.95 50’. . 32.95 


(Deduct 10% discount in lots of 3) 


COMPLETE TOWER MOUNTING KITS 


Includes guy wire, insulators, vuy hooks. all high аца" 
шаага течи гей for permhtene installation, 
ower Kit $3.25 40^ Tower Kit $ 
29, Tower Kit $ 50 Tower Kit S1295 
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Requires 8 Cond. Cable 


8 Conductor Wire 
$ .08 ft. 


Hi-Gain Single Channel Yagis 


5 element—Ch. 2, 3, 4 $7.95 Ch. 5 or 6... 
с 3 95 
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DHP rubutar Twin tea 


NEW FALL AND WINTER CATALOG AVAILABLE 
е ————Є— 


Do mot rei 
shipping 


SAVE WITH ROCKET 35-FT. MAST KITS 


ohomy mast kit contains 3. 107 seamless TRECOATED 
Ho sts, n eet of gal- 
т 


Fin- 
Cable 


$11.95 
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SUPER MARKER INJECTOR SMI-53 


saves up to 75% alignment time 


Designed to work with your present signal generator marker and 


oscilloscope. 


Saves time—Marker size determined by instrument setting only. Not 
affected by characteristics or defects of circuits being aligned. Only one 
setup for each section (video 1.Е., sound I.F., detector or tuner) regardless 


of number of stages. 


More accurate—Marker will always be the same size whether on top 
of Т.Е. curve, on slope, bottom, in middle of ratio detector, or in sound 
trap. Marker cannot overload receiver or circuit being tested. Marker com- 


pletely bypasses unit being tested. 


SCALA RADIO CO., 2814-19th St., San Francisco 10, California 


AMATEUR 


lamp. This indicates that the most 
power is being put into the antenna 
for a given input to the final tube in 
the transmitter. This is the point of 
greatest efficiency. 

One further point should be made 
with regard to tuning, especially when 
tuning the rig on 80 meters. The short- 
ing clip on L1 сап be moved down the 
coil toward the tube where the amplifier 
will be doubling the crystal frequency, 
thus producing 40-meter output with 
an 80-meter crystal. Thus, after tuning 
up the rig, double-check the output 
frequency by tuning the receiver to 
both 80 and 40 meters and noting the 
stronger signal. Short out the receiver 
antenna terminals to reduce over- 
loading. The stronger signal will appear 
on 80 meters if the transmitter has 
been tuned correctly. „А simple wave- 
meter as described in the ARRL Hand- 
book will provide a more certain and 
quicker check of the transmitter output 
frequency. Such a check should be 
made a habit regardless of. the.trans- 
mitter being tuned. 


Materials for transmitter 


Resistors: 1—47,000 ohms, 1/2 watt; 1—47,000, 2—100,- 
000 ohms, | watt. 

Capacitors: 1—10, 1—100 jsf, 500 volts, mica; 2— 
001 uf, 500 volts, mica; 3—01 uf, molded tubular, 
600 volts; 2—325 unf, variable, 1'000-volt spacing; 
1—40 uf or 1—30 = 30 f 250 volts, 1—40 uf, 450 volts, 
electrolytic. 

Miscellaneous: 1—2.5 m.h, r.f. choke, National R100 
or equivalent, |—2.5-mh, r.f. choke, National В1005 
or equivalent; I—B & W Miniductor type 3015; I— 
power transformer, 135 volts at 75 ma or more, 6.3 
volts at 500 ma; 1—100-та, 160-volt voltage-doubler 
type selenium rectifier; |—6C4, |—6BQ6-GT tube: 
I—Mveller type 88 clip. Sockets, switch, No. 44 pilot 
lamp, open-circuit key jack, crystal, standoff insula- 
tors, binding posts, hardware. 


You can work this rig on 1 40 meters 
simply by plugging in а 40-meter 
crystal and moving the shorting clip 
on the coil down toward the tube. 
Once again, remember, its exact posi- 
tion depends upon the antenna in use. 
The general tuning procedure is the 
same as before. 

You'll find this rig fine for use as 
a stand-by or portable rig even after 
you've advanced on to a higher power. 
Perhaps you could even use it as a 
driver for that higher power rig when 
the time comes. In any event, it's a 
rig sure to please and serve you well 
long after you've passed the novice 
stage. END 


“Hmph! A man buys a radio in good 
faith — and first thing you know the 
company goes out of business!" 


CONSTRUCTION 
PHOTOTUBE CONTROL CIRCUIT 


In many photoelectric applications, 
the d.c. output of the phototube must 
be amplified to a comparatively high 
level before it is applied to control or 
alarm circuits. To eliminate the dis- 
advantages of multistage direct-coupled 
amplifiers, the phototube output is 
usually converted to a.c. by modulating 
the light source with a chopper or by 
applying a.c. to the phototube elec- 
trodes. These methods have disadvan- 
tages which may make the photoelectric 
control impractical in some applica- 
tions. Electronic Engineering (London, 
England), describes a method of con- 
verting the d.c. output of a photo- 
tube to a.c. by periodically varying the 
input impedance of a direct-coupled 
phototube amplifier. Fig. 1-а shows the 
basic circuit. 


6T7-G 


PHOTOTUBE 


If we disregard the 6T7 triode, the 
circuit becomes a conventional photo- 
tube and direct-coupled cathode fol- 
lower. The plate-to-cathode impedance 
of the 6T7 is shunted across the 15- 
megohm grid resistor of the 6SJ7. 
When light falls on the phototube, it 
conducts and a positive voltage appears 
on the plate of the 6T7. The grid of the 
6T7 is fed approximately 1 volt of 
60-cycle a.c. from a potentiometer con- 
nected across the 6.3-volt heater line. 
When the grid of the 6T7 is negative, 
the plate impedance rises and a posi- 
tive pulse appears on the grid and 
cathode of the 6SJ7. The pulse ampli- 
tude varies with the light on the photo- 
tube. When the 6T7 grid is positive, 
the plate-to-cathode impedance is low 
and the 15-megohm grid resistor is 
nearly short-circuited, so little or no 
signal is applied to the grid of the 
6SJ7. The potentiometer (R1) is ad- 
justed so there is no output when the 
phototube is dark . 

When the ambient light level is high, 
it may be necessary to modify the cir- 
cuit to provide proper operation. The 
modification is shown in Fig. 1-b. 
Points X and Y connect to correspond- 
ing points in Fig. 1-а. 

One-half of a 6H6 is used as a biased 
diode in series with the output of the 
cathode follower. R2 is adjusted so the 
diode does not conduct until the actuat- 
ing light is concentrated оп the 
phototube. END 
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USE IT FOR: 


TV SETS 

RADIOS 

TRANSMITTERS 
BROADCASTING EQUIPMENT. 
HOME APPLIANCES 


PHONE LINES 
AIR CONDITIONING SYSTEMS 
STARTER CONTROLS 


MOVIE EQUIPMENT 

PANEL INSTRUMENTS 

TY CAMERAS 

AUTO LIGHTING SYSTEMS 
GENERATORS 

VOLTAGE SOURCES 

"HAM" RADIO EQUIPMENT 

CABLES 

CONNECTORS 

AUDIO FREQUENCY SOUND CURRENTS 


„+, and write for your complimentary copy of 
'*1001'' Uses for the Simpson Model 260° 


RANGES: 


20,000 OHMS PER VOLT DC 

1,000 OHMS PER VOLT AC 

VOLTS, AC AND DC: 2.5, 10, 50, 250, 1,000, 5,000 
OUTPUT: 2.5, 10, 50, 250, 1,000 
MILLIAMPERES, DC: 10, 100, 500 
MICROAMPERES, DC: 100 

AMPERES, DC: 10 

DECIBELS (5 RANGES): -12 TO +55 DB 

OHMS: 0-2900 (12 OHMS CENTER), 0-200,000 (1,200 
OHMS CENTER), 0-20 MEGOHMS (120,000 OHMS 
CENTER) 


SIMPSON ELECTRIC COMPANY 
5200 W. Kinzie St., Chicago 44 - 


In Canada: Bach-Simpson, Ltd., London, Ont 


TWO-WAY RADIO COMMUNICATIONS SYSTEMS 


AUTO IGNITIONS, GENERATORS, BATTERIES 
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Model 260 


VOLT-0HM-MILLIAMMETER 


EStebrook 9-1121 


Burton browne оду 


A. CORRECTION 


nent in the May and June Issues of 


prices of four cabinets, 
50, 850, 950 and 1050, 
are hot manufactured or sold 
ed by the Mattison 
se Inadvertent errors, 
nt their recurrence, 
431 W. 28th St., 
New York 1, N. 


and have taken steps to pre 


TELESOUND CORP. 


ENJOY 3 COLOR TELEVISION 
FILTER SCREEN NOW 


Changes dull eye-st black and white pictures 
into beautiful color i 

used. Helps eliminate glare and sn 

Order direct. Send $1 for screen s 

51,50 size 20". 5 . We pay 

О.Ю. orders. Satisfaction guaran- 


Zingo Products, ONES) 13, New York 


EASY TO LEARN CODE 


It 1з easy to learn or increase speed 
with an Instructograph Code "Teacber. 
Affords the quickest and most prac- 
tical method yet developed. For be- 
inners or advanced students, Avail- 
able tapes for beginner's alphabet 
to typleal messages on all subjects. 
Speed range 5 to 40 WPM. Always 
ready—no QRM. 


ENDORSED BY THOUSANDS! 


ther assistance. Thousands of. successful operators have 


“acquired the code" with the Instructograph System. 
Write today for convenient rental and purchase plans. 


INSTRUCTOGRAPH COMPA 


4701 Sheridan Rd., Dept. RC, Ohicago 40, 111, 


an Amphenol antenna on the roof 
means a Satisfied customer 


for your. 


What is the reason that AMPHENOL antennas 

are not only maintaining but increasing their front position as the 
finest antennas ever offered? The answer, of course, is that the name 
AMPHENOL has become synonymous with quality—to more and more 
dealers and servicemen. They know, first, that antenna quality is 
measured in performance and that the performance of AMPHENOL 
antennas is outstanding. Dealers in cities where there have been severe 
ice storms or high winds feel proud that the AMPHENOL antennas 

they have installed are still standing when other antennas have collapsed. 
They like, also, to hear the satisfied comments of customers about 

the fine picture quality they are getting on their TV sets—and 

dealers know how much that picture depends on the AMPHENOL antenna. 
Important to dealers, and further proof of performance, are 

published antenna measurements. Making all such measurements 

in accordance with current RTMA standards, AMPHENOL provides 
accurate information that can be relied on. Dealers realize they can 
read the db gain of an AMPHENOL antenna and believe it. 


AM PHENOL 


CORNER 
REFLECTOR 


See the new 


UHF-VHF Antenna 
Film antenna story 


television 


AMPHENOL has prepared an attractive new folder 


Wa 
W SQ 


INLINE 


Reissue Patent 23,273 


PIGGY-BACK 


with Kodachrome illustrations from the new 

AMPHENOL film “The UHF-VHF Television Antenna See th IS com plete a nten na folder 
Story”. Besides giving a short version of the im- The new AMPHENOL film “The UHF-VHF Television An- 
portant facts in the film, it also encloses AMPHENOL tenna Story” is now available for you to see by just con- 
antenna and accessories catalog sheets—and is de- tacting your distributor. Done in slide-film and full color, 
signed to hold new sheets as they are issued. Write it gives helpful information on UHF and VHF television. 
AMPHENOL today for your copy of “The TV Antenna It discusses, fully and frankly, antenna characteristics for 

io". 


Foli 


patterns. Be sure and see “The 
Antenna Story”. 


the different frequencies—shows gain charts and radiation 
UHF-VHF Television 


SIMPLE GEIGER COUNTER 


By EDWIN A. KUCHARSKI 
HIS Geiger counter uses standard 
parts, employs a built-in speaker, 
and has a meter which serves as 

a high-intensity indicator. Head- 

phones can also be employed, if one en- 

counters a noisy environment. It has 
no tricky circuits and has actually been 
test-proven in the field. Last summer we 
took this instrument all over New 

York State and located radioactive ore 

near an old quarry in Bedford, N. Y. 

Although the quantity was very small 

there is a possibility that other loca- 

tions might prove more worth-while. 
The heart of the counter is a self- 

quenching Amperex 1-N GM tube, which 

operates at 600 volts, supplied by two 

Burgess 300-volt batteries. A 5-megohm 

resistor (R1 in the schematic) is con- 

nected in series with the high-voltage 
batteries. This resistor also limits the 
current in case one should accidently 
short the GM tube. C1 and R2 control 
the waveshape and quenching time. C1 
should be varied to obtain a clearly 
audible strong hiss. It is coupled to an 
ordinary high-gain audio amplifier de- 
signed to eliminate low-frequency re- 
sponse. А 250,000-ohm potentiometer 
hooked in series with а  6715-volt 
battery also controls the radiation sen- 


CONSTRUCTION | 119 


Mn) 


sitivity by varying the high voltage. 
The 3S4 power pentode is biased 7 
volts by a 850-ohm negative return 
resistor. This pentode supplies power 
through an output transformer to a 
speaker or a high-intensity metering 
circuit. 

This metering circuit is unique and 
operates as follows: The output trans- 
former is used as a high-impedance 
choke and delivers alternating current 
to а 1N34 crystal diode which in turn 
rectifies these pulses into d.c. voltage, 
charging a 100-uf, 15-volt electrolytic 
capacitor. A voltmeter consisting of a 
22,000-ohm resistor and a 0-100-micro- 


| 
| 
| 


External view of the counter. Geiger 
tube is behind slot in side of case. 


‘SW POSITIONS: 
I7 VOLT: 
"METER 
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4-0РР 
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| VOISINS | РМР JUNCTION 

| variety oF stable $T TRANSISTORS 

| Controlled types | Tiny, stablo high gain 

` suitable for both units, most economical 
fast and medium of power, may bo sol- 
speed switching cir- dored in place or sock- 
cuits and high fre- eted in a recommewded 


RTMA transistor socket. 
Suitable for audio am- 
plifiers, servo ampli- 
fiers and transformer 


quency amplifiers. 
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; ponent. 


Our engineers will be glad to offer suggestions regarding your 


Germanium Transistor and Diode applications 
... Writo fo Section RE-1 


Seletron and 
Germanium 
Division 


Since 1922 in Radio 


Sales Dept.: 251 W. 19th St 
Factory: 84 North 9h St., 
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RADIO RECEPTOR CO., INC. 


THE NEW 


uo (JHE 
porem 


Unit Model 
MES Peak Performance for Indoor UHF 2 v 
iermetically А. a 
з; and VHF Television Reception 
JUNCTION POWER Now — the nationally advertised, consumer accepted 
TRANSISTORS 


HI-LO TV Indoor Spiral-Tenna is applicable for both VHF 
and UHF with our exclusive UHF antenna adapter from 
channels[2-83.] But, you still get the volume by selling 
at the same low, low price. 


PHOTO TRANSISTORS 


The Hi-Lo UHF antenna adapter is ovailoble 
separately for all previous HI-LO antennas. 
List Price $2.00. 


without obligation 


Sold by recognized jobbers 


U, S, Patent Мо, 2,495,579 Conodion patents 1951 — other patents pending 


ORDER HI-LO UHF-VHF TV Spiral-Tenna TODAY! 


$ 


and Electronics 
+ New York 11, Н. Y. 
, Brooklyn 11, N. Y. 


| Raima Per 


. merchandise 


Our Newest 
Catalog is 
Now Available 


Here is Engineering 
at its Peak! 


IT’S PARALLEL! 
IT’S SERIES! 

IT’S ISOLATION! 
IT’S ELECTROSTATIC! 
IT'S UNIVERSAL! 


List Price 


$445 


Sold Through Better Jobbers 


manufactured by 


ниесе" "er 


Chicago 25 


Manufactorers of Electronic "Equipment. Since 1928 


CONSTRUCTION 


ampere meter is placed across this 
capacitor, measuring the voltage which 
is directly proportional to the number 
of counts. When the radiation sensi- 
tivity control has minimum resistance, 
indicated on the 
maximum resistance is 


cosmic rays can be 
meter. When 


Internal view of the counter. The tube 
and speaker are mounted on the lid, to 
simplify construction. Most of the in- 
ternal space is occupied by batteries. 


approached very high radiation can be 
measured. An 820,000-ohm resistor is 
used as a voltage-dropping resistor. Ex- 
periment showed that with this resistor 
in circuit and with the potentiometer 
set at zero, the meter is converted to 
a 0-100 voltmeter. Since the voltage of 
the 67% battery drops with age, before 
each measurement is taken the sensi- 
tivity control is set to read 50 volts on 
the voltmeter, thus a constant voltage 
is assured. Voltage change in the 300- 
volt batteries is not so critical, as the 
tube operates on a long plateau. If ac- 
curate measurements are not desired, 
the negative end of the two 300-volt 
batteries can be connected to the posi- 
tive terminal of the 6715-volt battery 
thus adding 67% volts to the high volt- 
age source. 


Materials for Geiger counter 

Resistors: 1—850, 1—10,000, 1—100,000, 1—820,000 
ohms, 1—1 megohm, 1—22 UEFE 1—47 me ohms, 
V watt; 1—22,000 ohms, V; watt, 5%; 1—250, 060-ohm 
potentiometer, Capacitors: I—4-30 jf ‘ceramic 
trimmer; 1—100 muf —02 uf, 150-volt, I— 
05 uf, 400-volt, paper; 1—100 nf, 15-volt electrolytic. 
Tubes and crystals: |—Geiger-Mueller tube, Am- 
perex 1- —1U4, 1—354; 1—IN34 crystal diode. 
Batteri. .—300-volt, Burgess V 200 or equivalent; 
1—47.5-volt; |—1.5-volt. 

Miscellaneous: Transformer, Stancor A-3329 ог equi- 
valent; closed-circuit jack, speaker (2-inch or simi- 
lar); meter, 100 ца; ceramic selector switch, Mallory 
178C or equivalent. 


The Geiger counter is housed in a 
9% x 5 x 83-inch steel chassis, which had 
one of the sides cut out. This chassis 
was later chromium-plated. The speaker 
and the Geiger tube are mounted on a 
piece of %-inch aluminum, as are the 
meter and the selector switch, etc. A 
piece of aluminum, 2 x 3 inches, was 
bent and fastened by two screws. This 
houses two tubes and the output trans- 
former. The whole unit is very com- 
pact and light. Practically all of the 
weight is made up by the necessary 
dry batteries. END 


Here's how to 
SAVE MONEY ON 
INSTRUMENTS! 


* . how to do faster, better testing 
with fewer instruments 


+. how to increase the usefulness of 
your present instruments 


/ 
/ 


+. how to choose the right instru- 
ment for each job 


. . how fo under- 

y stand instrument 
operating princi- 
ples 


1+ how fo evaluate 
of instrument read- 
ings and put them 
to practical use 


BASIC 
ELECTRONIC TEST 
INSTRUMENTS 


By RUFUS P. TURNER 
254 pages, 171 illus., Price $4.00 


The instrument 

book written especially for 

SERVICEMEN * AMATEURS 
* EXPERIMENTERS 


Here, at last, is a book that can save you 
money on instruments and help you use your 
present instruments lots more efficiently ! 
Over 60 instruments—from the most modern 
TV pattern generators to special-purpose bridges— 
are carefully described. Their uses are fully explained. 
Valuable work-saving short cuts are outlined. 

Included are complete details on simple XD 
for current and voltage; ohmmeters and V-O-M. 
V-T voltmeters; power meters; impedance me a 
capacitor checkers; inductance checkers; special- 
purpose bridges; oscilloscopes (this material alone 
is worth the entire price of the book to busy service- 
men!); r-f test oscillators and signal generators; 
audio test oscillators; radio frequency and audio 
frequency measuring devices; audio-amplifier testing 
devices; r-f signal tracers and tube testers. 

Among other things, BASIC RONIC TEST 
INSTRUMENTS is a complete training course in the 
latest instruments including grid-dip oscillators, TV 
sweep and marker generators; TV linearity pattern 
generators, square-wave generators and others. 


SEE WHAT IT CAN DO! 


You are shown new uses for V zonr s, "scopes, signal gen- 
erators and other old standbys. You learn how easy it is to 
extend the range of y old instruments; how power 
drain measurements can be used for ТҮ troubleshoot- 
ing; how a useful and accurate bridge can be built from a 


combination of familiar general-purpose instruments; how 
to calculate shunts and multipliers; how to measure r-f im- 
pedance with a simple T-network; how to measure in- 


l-dip oscillator and 


Т INSTRUMENTS 
today. 


ductance and capacitance with a gi 

scores of other mo “trl 
Read BASIC "T 

for 10 days at our risk! & 


10-DAY FREE- EXAMINATION 


Dept. RE-93, Rinehart Books, Inc. 
Technical Division, d 
232 Madison Ave., New York 16, N. Y. 
К Send Turner's BASIC ELECTRONIC TEST IN-M 
M STRU MENTS for 10-day FREE EXAMINATION. M] 


VIG 
d coupo: 


[| If I decide to keep book, | will then remit $4.00 
plus postage. Otherwise | will return book post-M 
Г paid promptly and owe you nothing. 
Name. 
g Address_ 


pci. Zone, State. 


H Employers Name and Address. 


WNoursiE U.S.A.—Price $4.50, C 8 
Tm i if book is returned postpaid in 1 
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RADIO-ELECTRONICS 


Money 


GREATER POWER 
GAIN 


LESS NOISE 
FACTOR 


н FACTS from one of America’s 


leading, independent research laboratories 
proved the WALSCO Imperial will 
out-perform all other UHF converters... 
anywhere! 


NEW distinctive 
cabinet design Average Power Gain | Average Noise Factor. 


available in 
beautiful assortment DB DB 
of COLORS =F xm 
mc mc 
ws [a EDS 
КЕТЕШ 


WRITE FOR COMPLETE INFORMATION 


ЇЙЇМ) ELECTRONICS CORPORATION 


3602 Crenshaw Blvd. „ Los Angeles 16, California 
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A Full Size 
LIGHTNING ARRESTER 
at the Price of a Midget 


LIGHTNING ARRESTER 


MODEL TAS Real protection against lightning 
and static charges — the RADIART Lightning Arres- 
ter has all the features! Fits anywhere... inside or 
out... handles standard or jumbo leads... по 
wire stripping necessary. . . does not unbalance the 
line ... low internal capacity. .. no loss of signal 
+. «internal resistance “leaks off” static discharges! 
UNDERWRITERS LABORATORIES APPROVED. 


THE RADIART corporation 


CLEVELAND 13, OHIO 


| "tnter FACTORY SPEAKER REPAIRS SINCE 1927" ! 
1 Min. Order $3.00. 200% deposit req. on all C.0.D,'s. 
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LEG mal | RADIO CORP. 


67 Dey Stroot 
Now York 7, N. Y. 


RESULTS - NOT JUST CLAIMS... 
YOU BE THE JUDGE 


THE PICTURE ON THE TV SET TELLS THE STORY 


TRY A DAVIS SUPER-VISION ALL-CHANNEL VHF ANTENNA 
And COMPARE IT WITH ANY TYPE OF YAGI 
Or OTHER TYPE OF ANTENNA YOU ARE NOW USING: 


IF YOU DO NOT AGREE THAT THE 


DAVIS SUPER -VISION 


ALL-CHANNEL VHF ANTENNA 
IS SUPERIOR, 


RETURN TO YOUR JOBBER 
for CREDIT or REFUND 


REMEMBER - NO CLAIMS. 
YOU BE THE JUDGE 


ust price $34.95 


bn 


Trade Mark Reg. 


DAVIS ELECTRONICS 


AMERICA'S FASTEST GROWING 
ANTENNA MANUFACTURER 


BOX 1247 BURBANK, CALIFORNIA 


“The Original Antenna Sold With A 
Money-Back Guarantee" 


ASK YOUR JOBBER — 
“The Backbone Of Your Industry" 
FOR COMPLETE INFORMATION 


—— eee e e e e e e 


DAVIS ELECTRONICS 1-40 
BOX 1247, Burbank, California 


SIRS: RUSH INFORMATION TO ME AS CHECKED: 


| 

l (Send Complete Information and Technical 
1 Data on New SUPER-VISION ANTENNA. 
І 

П 

l 


П 
l 
| 
C Send Name and Address of NEAREST JOBBER. | 
Namo сы s et елш 
Streets — — К=з» 1] 
City в ш з State | 
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FILAMENT 
TRANS. 


FILTER 
CHOKE 


ела» 
2 бАТӨ AFOUTPUT 
6J6 CONVERTER 6AL5 DISCR. | 


Top view of the ЕМ set. The filter choke 
is under the selenium rectifier, and the 
output transformer is just above the 
6AL5 discriminator. The tuning capaci- 
tor C is in the lower left-hand cor- 
ner, and the filament transformer 
beside the selenium rectifier. 


FM RECEIVER FROM 
SMALL-SCREEN TV 


HAT to do with small-sereen TV 

sets? This problem is sometimes 
solved by converting to larger kine- 
scopes. This often works out well, even 
though changes may be needed in the 
high-voltage power supply and deflec- 
tion circuits. Conversion is hardly 
worth while when the set has only a 
7-inch kinescope. 

We bought a new large-sereen TV 
and had to decide how to dispose of the 
old one, an RCA 621TS with 7DP4 
kinescope. It had been giving satisfac- 
tory results since early 1947. This set 
had a trade-in value of only a few 
dollars, so we decided to keep it for 
parts. 

The kinescope (still working) was 
given to the local TV service technician 
for window display. Various capacitors 
and transformers were reserved for 
future experimental work. The high- 
voltage cage became a shield for a 
small transmitter. The sound i.f. chan- 
nel seemed too good to “cannibalize.” 
We felt that it might work out as an 
FM receiver. Its circuits include a 
GA'T6 first i.f., GAUG second i.f., GALS 
discriminator, 6A T6 first a.f., and 6K6- 
GT power stage. 

The 621TS has a sound i.f. carrier 
of 21.25 me, and its discriminator band- 
width (between peaks) is 350 ke. The 
sound channel width is 250 ke, meas- 
ured 80% down from the peak. 

We cut around the if. strip with a 
hacksaw, using the chassis only. The 
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FM 


power tube or volume control could 
not be included. The tube is too far 
from the tuner, and the control is 
mounted on the TV panel. When com- 
pletely cut, we had an FM tuner on an 
jrregular-shaped chassis about 6% 
inches wide and 7 inches deep. Angle 
brackets and long screws were added 
as mounting feet to hold the chassis 
straight. 

A single-tube 6J6 converter-oscillator 
was added. See the schematic. L1 is 7 
turns of any convenient size wire, 
wound to !4-inch diameter and spaced 
to J&-inch long. L2 is 6 turns, wound 
to same diameter and length. It is 
tuned 21.25 me below the FM signal 
with the 3-plate variable midget C, the 
only tuning adjustment. L3 is a video 
if. coil from the 621TS, retuned to 
21.25 mc. This coil is held by a metal 
bracket which also shields it. Capaci- 
tors in the tuner may be ceramic or 
mica. A volume control also was mount- 
ed on the chassis 


100-120V. 


Diagram of the set's converter-oscillator. 

A 6AQ5 power stage and a simple 
lc. power supply, using standard 
ireuitry, were incorporated into this 
new FM set. The audio output trans- 
former from the TV was used also. We 
use a 10-inch PM loudspeaker and the 
quality is excellent. Output from the 
first a.f. may be stepped down and made 
available for tape recording. We find 
that a 23-to-1 stepdown is satisfactory. 
This may be provided by a 330,000 and 
a 15,000 ohm resistor, hooked up across 
the output as a voltage divider, with 


the recorder input tapped in at the | 


junetion of the resistors. 

This FM receiver does not look much 
like a commercial product, since the 
final layout had to depend on the 
original TV design. However, we can 
pick up more than a dozen stations in 
the metropolitan New York area. Most 
can be received on a 5-foot straight- 
wire antenna. And the sound quality is 
excellent. 


*[ think I found the trouble lady" 
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CONDENSER TESTER 


Finds Intermittent 
Condensers Instantly 


Pres-probe's sliding tip 
with variable resistance 


Now! fast testing in Plate Conductance with convenient 
ohms readings for leakage and shorts with the new Simpson 
Model 1000 


tests any tube—including 9 pin miniatures and subminiatures— 
for plate conductance. Dial shows percentage of rated plate 
conductance for more positive, accurate results. 


tests are made under conditions simulating actual use in 
radio, TV, hearing aids and other electronic circuits. 


gives you reliable shorttests because the Simpson 1000 quickly 
and conveniently shows you the exact ohms values for inter- 
element leakage and tube shorts. 


Simpson's roll-chärt service makes a new roll chart available 
each year and complimentary roll chart supplements are 
provided at regular intervals. 


and—the Simpson 1000 is as handsome as it is useful. Front 
pan finished in non-glare grey hammerloid, Rich burgundy 
cartying case looks like expensive luggage. Comes complete 
with Operator's Manual—all for only $135.00, net. 


MODEL 1000 


SEE IT AT YOUR PARTS JOBBER 


SIMPSON ELECTRIC COMPANY 


5200 West Kinzie Street, Chicago 44, Illinois 
EStebrook 9-1121 


IN CANADA; Bach-Simpson, Ltd., London, Ontario 


NET | 


prevents condenser WE PAY TOP $$$ FOR: 
healing. Tests with ж RADIO RECEIVERS | x PLUGS 
рене ош Requires | X TRANSMITTERS 

no adjustment. Stops | ж ARC- 

guesswork, Saves шт у _ DASS 

time. Convenient ЖС | X CONTROL BOXES 

probe size (7У%” long). АЯ Ж INDICATORS 

Satisfaction guaranteed. ж CLAMP: 


See Your Dist. or Order Direct 


PRES-PROBE CO. 


4034 N. Sixth St., Milwaukee 12, Wisc. 


TALLEN CO. 
159 Carlton Avi 


WANTED 


WE NEED YOUR SURPLUS 
ELECTRONIC EQUIPMENT 


These “BIG ЈАСК”* Antennas are performing with 
outstanding success in many areas. Near-station instal- 
Jations of the BJ-1 provide a higher gain and clearer 
picture on all VHF channels in range. The BJ-2, for 
fringe area installations, has provided excellent recep- 
tion where other antennas have failed. 


Kay-Townes superior 
constructions and en- 
gineering details plus 
fringe area ‘‘Know- 
How” make the BIG 
JACK series the greatest 
high-gain VHF anten- 
nas eyer built. 


BIG JACK 
ANTENNAS 
D TET 


juKay-Townes Antennas andi ЖӘНЕ 

же О! дару, throughfselacted whole- 
аі utle1 71 Contact your jobber or 
Write for name of nearest distributor. 


THE BEST SET IS ONLY 
AS GOOD AS iTS ANTENNA! 


“Pot, Pending 


NEW DEVICES 


VU METER 


TapeMaster, Inc., 13 W. Hubbard St. 
Chicago 10, IIl., has introduced a VU 
meter, model I0VU, for visual record- 
ing control of any recorder. 

The meter hos a standard VU scale 
and sensitivity, color differentiated 
with percentage modulation (in black) 
on the top arc from 0% to 100%, and 
volume units (in red) on the bottom 
arc from —20 to +3 VU. (0 VU equals 
Jo). Basic sensitivity is 200 micro- 
1+ uses a full-wave tru- 
ment bridge rectifier and has dual 
mpedance for use with either high- 
or low-impedance circuits. 


The VU meter comes in 31-inch 
rectangular semiflush mounting, com- 
plete in black bakelite case ready to 
connect, Instructions and calibration 
dota ore supplied for use with all 
makes and models of recorders. 


TV SET COUPLER 


Mosely Electronics, Inc., 8622 St. Charles 
Rock Rd., St. Louis 14, Mo., has com- 
bined a multiple TV set coupler and 
lead-in socket in one unit. Each Tiny- 
Mite unit will operate two sets from 
one antenna, and under suitable con- 
ditions, several couplers may be used 
for four or five sets simultaneously. 

The coupler is designed for use with 
flat or tubular transmission line and 
is installed on the baseboard or back 
of set. 


а u.h.f. indoor antenna, the model 
210. The antenna consists of a 2-element 
array with a plane reflector and meas- 
ures 12 inches from side to side. 
Model 210 has a beam width of 66° 
in, a front-to-back ratio of 


standing wave ratio 


under 2.4:1 average. 
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TRANSMISSION LINE 


Fretco, Inc., 406 М. Craig St. Pitts- 
burgh 13, Pa., has announced а new 
vh. . transmission line for lead- 


] 


ins. The insulator is made of low-loss 
material called polythemalyne. Imped- 
ance is 300 ohms. 


LIGHTNING ARRESTER 


ЈЕО Manufacturing Co., Inc. 6101 
léth Ave., Brooklyn 4, N. Y., is pro- 

f.-v.h.f. lightning arrester, 
model ATIIO. The unit 
grounds static and lightning from flat 
ribbon, tubular, oval-tube, double- 
barrel or open-wire twin-lead. 


WINDOW ANTENNA 


Radio Merchandise Sales, Inc., 2016 
Bronxdale Ave., New York 60, N. Y., 
has developed a window sill bowtie 
antenna for u.h.f., the Swivel-Bow, 
model WB-I0. 

The antenna has a rotating head and 
a swivel-action extension arm. It ac- 
commodates windows from 32 to 42 
inches wide. Extension mounts are 
available for windows up to five and 
six feet. 


SELENIUM RECTIFIERS 


Radio Receptor Company's Seletron 
Division, 251 W. I9th St, New York, 
N. Y. has developed a line of encap- 
sulated selenium rectifiers which oper- 
ate as self-contained units at normal 
voltage and current ratings. The stack 
can be exposed to temperatures rang- 
ing from —55* C. to over 150* C. 
Encapsulation in many cases acts as 


| 
ко 


а satisfactory substitute for hermetic- 
ally sealing in oil. Several rectifiers 
can be encapsulated in a single unit, 
and they can be provided according 
to any mounting specification. 


GENERATOR ADAPTER 


Philco Corp., Tioga and C Sts., 
Philadelphia, Pa., has announced the 
model ©8000 v.h.f.-to-u.h.f. signal 
generator adapter. The unit permits 
measurements to be made at v.h.f. 
while controls, markers and attenua- 
tors are operated at the common 
v.h.f. frequencies. 

As the output of any v.h.f. signal 
generator at 60 mc is fed into the 
adapter, the v.h.f. sweep or marker 
signal beats against the u.h.f. oscilla- 
tor of the unit, producing u.h.f, signals 
at the sum of the two frequencies, and 
ing the same characteristics as the 
input signal. 
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THREE ANTENNAS 


Electronic Co., 
Huntsville, Ala., 
о v. Yagi for channels 7-13, the 
Thrifty; а u.h.f. Yagi, model FB-U 1000; 
ond a v.h.f, stacked V, model FB-V83, 


Neal 
Drive, 


105 Seminole 
is producing 


B BATTERY 


The Tube Dept., RCA Victor Division, 
RCA, Harrison, М. J., has announced a 
new, low-priced 75-volt B battery for 
portable radios, It has conventional 
LeClanche cell construction, and meas- 
ures 61/5 x 178 x 1195» inches. 


2-CHANNEL YAGI 


Channel Master Corp., Ellenville, N. Y., 
has announced the model 525 Twin- 
Tuned Yagi, for channels 2 and 5. 

The antenna, which features a trans- 
former-type dipole, has a gain of 4/2 
db on channel 2 and almost 8 db on 
channel 5 for a single bay. Stacking 
provides higher gain. 


Brach Manufacturing Corp., Division 
of General Bronze Corp., 200 Central 
Ave, Newark, М. J., has introduced 
their u.h.f. bowtie antenna, model 489. 

Designed to meet the requirements 
of primary, ghost-free v.h.f. areas, 
the model 489 can be stacked for 
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fringe-area reception. Special features 
include air-space terminals. and а 
molded resilient phenolic insulator. 
One stacking bar is included with 
еосһ unit. 


DESK STAND 


Atlas Sound Corp. 1451 39th St. 
Brooklyn 18, N. Y., hos released a 
desk stand, the model 05-10 for all 
types of 'ophones. The microphone 
cable is concealed in a slot under- 
neath the center section of chromium 
trim and is directed out at the rear 


of the base. No removal of plugs or 
connectors is necessary. All parts are 
die-cast and finished in gun metal 
enamel and chromium, 


VIBRATOR TESTER 


P. R. Mallory & Co., Inc. 3029 E. 
Washington St, Indianapolis 6, Ind., 
has announced a vibrator tester, the 
model I2VTID for auto radios, The 
instrument will test &- or 12-volt vi- 
brators of the most popular types and 
cll auto radio vibrators used since 
1940. In coniunction with a filtered d.c. 
power supply, it will test self-rectify- 
ing or tube-rectified vibrators of any 
frequency from 100 to 250 cycles. 

A push-button switch adiusts d.c. 
input voltage for START and CONDI- 
TION test. Condition of the vibrator is 
determined by the reading on the 
GOOD-BAD scole. The vibrator tester 
measures 6% x 10% x 5\/; inches, 


TEST INSTRUMENT 


Electronic Measurements Corp., 280 
Lafayette St., New York, N. Y., has 
announced a new tube-battery-ohm 
capacity tester. Model 207 features a 
7\f-inch meter for counter use, The 
tester has 4-position lever-type switches 
and is housed in a portable oak case 
with removable hinge cover. 


L ; 8] 
CRYSTAL CARTRIDGE 


Webster Electric Co., 1900 Clark St., 
Racine, "Wis. has announced а 
2-пеедіе, dual-output cartridge, the 
model FX for replacement use. It is 
adaptable to high- or low-output ap- 
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HIGHER GAIN 
on all Caina BES 


Original, revolutionarydeésign . .. 
FIXED IMPEDANCE» Peint System 
provides All-Channely;'High-Gain 
reception with a single; transmis 
sion line. 


Kay-Townes’ BJU Antennas "а Ше 
recognized leaders in the field of = 
picture, high-gain, trouble-free WER 
УНЕ antenna performance! Simplifiedy 
but more exacting and effective 
engineering has resulted in "bug-free!* 
antennas that provide photo-cledr; 
reception. One lead-in wire only. No: 
matching pads or isolation filters . . . 
no coils or condensers . . . which tend 
to cut down signals. 


“THE BEST ALL CHANNEL 
UHF-VHF ANTENNA 
AVAILABLE!" says 
Leading Alabama Dealer 


Henry N. Bailey of Mobile 
says; /We have tested more 
Ihan 25: different antennas in 
ою search for а good perfor- 
metam; UHF channel 48 and 
Sur scat VHF channel 10... 
909 У@Ф 0-1 all-channel 
UHF-VHF antenna did the job 
ТОГО ао te до... апа 
In addition pertordred superb- 
ly as a fringe uénpa. on 
channel 6, New Orions. 
ovar 150 miles oway!" 


KF Anteosor are iol 


Theowgh selected distri 
butoni only., . write for 
meme of your ваге! 
jobber. 


THE BEST SET IS ONLY AS 
GOOD AS ITS ANTENNA! 


Set. Араф For 
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BUILD 15 RADIOS | 


ONLY 


AT HOME 51 9*5 


With the New Improved 1954 


Progressive Radio "EDU-KIT" Radio “EDU- KIT” 


NOW INCLUDES 
SIGNAL TRACER 
and 
CODE OSCILLATOR 


* FREE TOOLS WITH KIT 

* ABSOLUTELY NO KNOWL- 
EDGE OF RADIO NECESSARY 

* NO ADDITIONAL PARTS NEEDED 

* EXCELLENT BACKGROUND FOR TV 

* 10 DAY MONEY-BACK GUARANTEE 


WHAT THE PROGRESSIVE RADIO 
"EDU-KIT" OFFERS YOU 


The Progressive Radio ''Edu-Kit'' offers you a home study course at a rock 
Kit is designed to train Radio Technicians, with the basic facts 
uction Practice expressed simply ‘and clearl 
gain a knowledge of Radio Principles involved in Radio Recepti 
Transmission and Audio Amplification: 
You will learn how to identify Radio Symbols and Diagrama: how to bui 
Tadioe, using regular radio circuit schematics; 


You will 
n, Radio 


Recaivers, Transmitters, amd Audio aniston vou KOH Ter 


troublo-shoot radios, You will learn code. You will receive training for F.C.C. 
icense. 


In brief, you will receive a basic education in Radio exactly like the kind you 
would expect to receive in a Radio Course costing several hundreds of dollars. 


THE KIT FOR EVERYONE 


The Progressive Radio ''Edu-Kit" was specifically prepared for any person 
who has a desire to learn Radio. The Kit cem used successfully by young 


and old in all parts of the world. It is not necessary that you have even the | | 
slightest Баскан 


used by many Radio Schools and Clubs | | 
y the Veterans Administration for Voca- 


Ogressive Radio “‘Edu-Kit'' requires no instructor, All instructions 
are included. All parts are Individually boxed. and identified by name, пош арп 


and diagram. Every stop involved in building these sota i» carefully explained. 
You cannot make a mistake 


PROGRESSIVE TEACHING METHOD 


The Progressive Radio *'Edu-Kit'' comes complete with instructions. 
instructions are arranged in а clear ive manner. 


These 


unctio; 
he Progressive Radio "Edu- 
Therefor will build radios to 


M 
г 
so that you. 
Electrical and Radio Tester. 
15 addition, the Edü- 
Progressive Signal Tracer, F.C.C. instructions 
completo radio course, down to the smallest det 


Complete, pu 
ains 


to learn "x 
m Service will 


FREE EXTRAS 
e ELECTRICAL AND RADIO TESTER e ELECTRIC SOLDERING 
IRON e BOOK ON TELEVISION e RADIO TROUBLE-SHOOTING 
GUIDE e MEMBERSHIP IN RADIO-TELEVISION CLUB e CON- 
SULTATION SERVICE e QUIZZES e TRAINING FOR F.C.C. 
LICENSE 
tt эш ин шн юн иш иш иш тн эн на юш эш юн ун 


Send me the "Edu-Kit" with 10 Day Money-Back 


Guarantee—include All FREE extras. CJ Send further informa- Ш 


07 Check ог М.О. enclosed—postage prepaid tion: Ц 
О C.O.D. (U. S. Only)—I will pay postage Outside U.S.A—cash Ё | 
orders only; send in- Ш 
tern't'l 


М.О. or check р 
on U.S. bank. Postage 

Prepaid. "Edu-Kit" for Ё 
210-250 V. AC/DC $22.45 W 


ONICS CO 


497 UNION AVE., Dept. RE-75, Brooklyn 11, N. Y. 
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plications by means of a shunting 
Capacitor. 

Without the capacitor the cartridge 
{develops 4.4 volts at 78 r.p.m. and 2.6 
‘volts о} 3313—45 r.p.m. With the 
capacitor it develops 1.2 volts at 78 
r.p.m. and 0.6 volt at 33/445 r.p.m. 
| The tracking pressure is 8 grams and 
*he cutoff frequency 3,500 cycles. 


U.H.F. CONVERTER 


Cedar 


Turner Co., Rapids, lowa, is 
producing a u ү convenes for 
low-signal area installations. The unit 


feafüres a 2-section. preselector with 
two coaxial cavity tuners, a double 
shielded fundamental oscillator, and 
broadband amplifier with cascode cir- 
cuit. According to the manufacturer, 
signal power loss in the preselector is 
reduced to 3 db and the noise figure 
7/, db maximum ond 15/2 db 


BAFFLE KIT 


Lowell Manufacturing Co., 
clede Station Rd., St. 


089 La- 
Louis, Mo., has 


announced a speaker baffle kit for 
mounting an extra speaker in auto- 
mobile package shelves. 

The kit includes a dashboard 3-way 
switch which permits operation of the 
car rodio speaker alone, rear speaker 


alone, or both eously; с 
stamped baffle tamper. 
proof perforated mounting 


screws, and instructions. It is designed 


for 6 x 9%inch oval car speakers. A 
metal adapter is available for round 
speakers, 


CAPACITOR TESTER 


Lee Electronic Labs., Inc., 233 Dudley 


St, Boston 19, Mass., hos developed 
an electronic capacitor tester, and 
leakage indicator, model СТ-!. The 


unit features a built-in power supply 
which provides a.c. and d.c. test volt 
ages. It contains a miniature selenium 
rectifier and a dual capacitor R-C 
filter network with a neon lamp leak- 
oge indicator. 

END 


All specifications given on these 
pages are from manufacturers! data. 


A new high in science fiction! 


October Issue 


SCIENCE-FICTION PLUS 


Now on sale 


Q33 ifto tlli cosmos ассшаа DE оза оне 
sun! READ what happened when the earth stopped! You'll 
find these and many other challenging stories and articles in 
the October issue of SCIENCE-FICTION PLUS. Buy a copy 
at your newsstand now. D 


Remember—don't say science fiction 


SAY SCIENCE-FICTION PLUS! 
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BOW TIE — Peck-A-Bow design with 
the only adjustable screen on the 
market . . . Available in single and 
stacked models. 


After-WARD You'll Install 
no Others. 


WARD will give you the 
"HI" in sales — the “HI” in 
profits you seek... WARD 
Antennas always create 
greater customer satisfac- 
tion. Remember, WARD 
will keep your inventory 
lower and cut your 
"call backs”... 


CAN-CAN — New lozy H design for 
entire UHF band . . . uni-directional 
pattern... sturdy compact опи... 
field tested and thoroughly proven. 


3 X 3 — Original development for 
UHF band composed of 3 stacked 3 
element beams. Full wave spacing be- 
tween bays . . . clean cut pattern with 


Ask Your Distributor for the 
new Ward Ultra Hi-Line and 


Signaline Catalog. ZIP-HI MAST — Corrosion-proof 16 sharp forward lobe and no side lobes CORNER REFLECTOR — For semi- 
gouge permatube . . . easily assem- ++. cut to frequency... unsurpassed fringe areas . . . ruggedly designed 
bled... in 2, 3, 4, 5 section models. for near fringe and fringe areas. to eliminate ghosts and vibration. 


RHOMBIC — Highest gain of all UHF anten- HEAVY DUTY BASE — Ruggedly con- DIPLEXER — For separate UHF-VHF 10 ELEMENT YAGI — Multi-channel 
nos... for fringe and super fringe areas. structed to fit all masts from 114" to antennas . . . or for set and convert- series of 10 element UHF Yagis . . . 
214" О.р. ers with separate UHF-VHF terminals Excellent for fringe areas . . . very 

. «+ Foolproof . . . easily installed. directional . . . completely pre-assem- 


bled — single and stacked models, 


THE PRODUCTS CORP. 


DIVISION OF THE GABRIEL COMPANY 


1148 Euclid Avenue е Cleveland 15, Ohio * іп Canada: Atlas Radio Co., Ltd. 
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New Portable 
Battery-Operated 
Spring-Motor 
Tape Recorder 


For all field recording without AC power! 
Smaller and lighter than a portable type- 
writer, the Magnemite* actually makes 
field recordings that can be played on any 
studio console equipment. Completely 
self-powered, the Magnemite* does away 
with bulky and cumbersome generators, 
storage batteries and rechargers. 


Just check these unusual features: 


* Noiseless and vibrationless governor- 
controlled spring-motor assures constant 
tape speed. 


9 100 operating hours per set of inexpensive 
flashlight-type dry cell batteries. 


9 Earphone monitoring while recording, and 
earphone playback for immediate quality 
check. 


© Operates in any position, and is unaffected 
by movement or vibration during operation. 


* Warning indicator tells when to rewind, 
and shows when amplifier is on. 


* Broadcast models weigh 15 pounds. Slow- 
speed models weigh only 10 pounds. 


© Requires no more desk space than a letter- 
head, measuring only 11 x8Y2 x 5Y2 inches. 


There's a choice of 5 different models for 
any recording need. High fidelity units, 
meeting primary and secondary NARTB 
standards, which record and play back 
frequencies up to 15,000 cycles, are avail- 
able for broadcast stations, critical music 
lovers, and scientific research. For investi- 
gation, missionaries, reporters, and general 
dictation while traveling, there are units 
which play up to 2 hours per reel of tape. 


Write Dept. RE today for complete. descriptive 
literature and. direct factory prices. 


AMPLIFIER CORP. 
of AMERICA 


398 Broadway, N. Y. 13, N. Y. 
*Trade Mark Reg. 


the new 


Modern, handy-sized books on 
all the practical aspects of TV, 
high-fidelity and radio. Gerns- 
back Library books cover serv- 
icing, construction and theory on 
a pre-engineering level. The 
quality of the technical writing, 
the scope of the contents and the 
low price, make them unique in 
the electronics field. 
From the publishers of 
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High-Fidelity — Design, 
Construction, Measure- 
ments—No. 48. 


An audio man's audio 
book. How to get top per- 
formance from a  high- § 
fidelity system. New 3- 
way appri h. 21 top au- 
dio men wrote this book. 
128 Pages. Over 100 Illus- 8 
trations. $1.50 


Television Technotes— 
No. 46. 


Cut routine trouble shoot- 
ing to the bone in TV 
servicing. Here are the 
symptoms, causes and cures 
of over 600 troubles which 
occur in scores of sets 
made by leading manufac- 


turers. 128 Pages. $1.50 


Radio Tube Fundamentals—No. 45 
How and why tubes behave as they do in 
modern radio circuits. Written for the 
technician. 96 Pages. $1.00 


High-Fidelity Techniques—No. 42 
One of the best written and most informa- 
tive high-fidelity books published—at any 
price. By James R. Langham. 112 Pages. 
$1.00 


Practical Disc Recording—No. 39 
Covers theory and practical techniques. A 


full chapter for each important recording 
component. 96 Pages. 75 


OUT SOON !!! 


TV REPAIR TECHNIQUES—No. 50 
Watch for it at your distributor 


GERNSBACK LIBRARY 


top technical information at low cost 


Best sellers on Radio and Audio 


Radio & TV Test Instru- 
ments—No. 49. 


How to build just about 
every instrument. required 
for modern TV-radio serv- 
icing. Plus chapters on 
sting a practical 
vicing bench and carry- 
ing case. 128 Pages. Over 
100 Illustrations. $1.50 


Offers over 300 sure-fire 
hints, gimmicks, and short 
cuts on radio, TV and 
| audio. Gathered from the 
hard-earned experience 
experts. Grouped in s 
sections. 112 Pages. 
Illustrations. $1.00 


Basic Radio Course— 
No. 44, 


John T. classic on 
fundamentals For the 
practical man who wants 
theory. Covers 
from Ohm's 
aw to advanced servicing 
in a style which makes 
learning fun. 176 Pages. 
Cloth cover. $2.25 


Model Control By Radio—No. 43 
Remote control of model planes, boats and 
trains. Theory and construction details. 112 
Pages. 114 Illustrations, $1.00 


Public-Address Guide—No. 41 
Covers every phase of PA installation and 
maintenance plus construction details. 80 
Pages. Illustrated. 75€ 


See your distributo mail this coupon 


I GERNSBACK PUBLICATIONS, INC., Dept. 93 
] 25 West Broadway 
New York 7, М. Y. 
Enclosed is my remittance of $________. 
I Please send me the following books postpaid. 


I пз пл п пз O% 
1 п 04 047 O48 
JE 

1 (Please print clearly) 

1 Street 


loi, Zone. State. 
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Because а majority of cars and trucks 
that pass your door their servicing 
represents 4 great business-bui йу... 
and Delco R ice program offers real help! 
Delco Radio а Delco Radio original 
equipmen i nt parts—rea ily 
available throug Motors Electronics Distributors. 
Delco Radio alone can ply you with its complete and 
comprehensive Service Manual and its "Testing Tips,’ а 
monthly bulletin giving yov the latest factory information 
on testing and repairing Delco radios—includ- 
ing the Delco models equipped with the sensa- 
Signal-Seeking Tuner! To get on the 
Delco Radio team contact your United Motors 
Electronics Distributor today! 


DELCO RADIO 


DIVISION OF GENERAL MOTORS CORPORATION, KOKOMO, INDIANA 


A GENERAL MOTORS PRODUCT UED ‘unites MOTORS LINE 
DISTRIBUTED BY ELECTRONICS WHOLESALERS EVERYWHERE 
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STAN-BURN 
5 PARKE 


x CATHODE RAY TUBE SPECIALS , 


ONE YEAR GUARANTEE 


ANTENNAE SPECIALS 
i$, Sor more * 


RED DOUBLE у”, Antoni 219 
10 £L 'ONICAL 


roov 2.98 239 Ж 
olde 

4" elements 25 3.25 

Ж wibow conte 95 335 Ж 


5 FOOT 5) 

10 FOOT PLAIN 

NEPCO MASTS 
42 Mil , 
55 Mil. 
72 0! 


x MASTS 


* тү WIRE 


Ж 127 Heavy Slug брем 
CHASSIS 630 REGAL w 
Ж OPEN FACE CABINET. 


х WIRE RECORDERS IN STOCK x 
BENTBON— Model 9T3C—2-speed Taj 
* napi CR тайл 
g Model Cio AM-PM Tu 
Mode! €800-Williamson 


We also carry MASCO—HOG| 
fi mps, FM Tun 


ре Re 
rite for Price. 


630 Vert. Blocking Os 
CASCODE TUNERS 

STANDARD TUNER: 
DUMONT 21.25mc 


We ‘carry а сотр! 
SOUND EQUIPMENT. S: 

also carry a complete line of рој 

tubes at 50/10% discount. Also 
purpose and transmitting type 


* 
* 
** Fiet or your r 
* 
* 


Terms: 20% with order. Balance COD. All prices 
FOB, NEW YORK Warehout inimum order $5.00. yr 


Write for our latest price list ond Hi-Fi 
Catalog to Dept. RE-9 * 


STAN-BURN 


RADIO and 
ELECTRONICS CO. 


(C.B.S, THEATRE BLDG.) 
1697 BROADWAY * NEW YORK 19, N.Y. 


WITH THE TECHNICIANS 


FRSAP HOLDS PICNIC 


The Federation of Radio Service- 
men’s Associations of Pennsylvania 
held its July meeting at Lily Lake, Lu- 
zerne County. The mecting was held in 
conjunction with the Luzerne chapter’s 
annual clambake and outing. This 
event, which has now become famous 
among radio-television technicians, was 
attended by upwards of 200 people 
from the area and surrounding states, 
including a delegation of several cars 
from New York City. The regular July 
meeting of the National Electronic 
Service Dealers Associations was also 
held during the outing. 

Further plans were detailed for an 
Eastern Conference to be held during 
the fall in Philadelphia, and other 
routine business was transacted. 

The Television Service Dealers As- 
sociation of Philadelphia is a member 
of the Pennsylvania Federation. Louis 
J. Smith heads the new Philadelphia 
chapter. 


ROCHESTER ELECTS 


The Radio Technicians Guild of 
Rochester, N. Y., elected the following 
officers at their annual meeting: 

Alfred L. Best, president; William 
de Vries, vice-president; Francis G. 
Stoffel, secretary; and Bertram Lewis, 
treasurer. Harold Eskin, the past presi- 
dent, and William Brewerton were 
elected to serve three years on the 


Officers of the RTG of Rochester, N. Y. 
Left to right: Bertram Lewis, Wm. de 
Vries, Alfred L. Best, Francis G. Stoffel 
and Harold Eskin (past president). 


board of directors, and Donald Snell 
and Norman McGovern to serve one- 
year terms. The board is completed 
by the unexpired terms of Abraham 
Ander, Theodore Cornish, Ed Fisk and 
Bertram Lewis. 


NATESA FALL MEET 


The National Alliance of Television 
and Electronie Service Associations an- 
nounces definitely that the annual 
NATESA fall convention will be held 
on October 9, 10, and 11 at the Morrison 
Hotel in Chicago. The Television In- 
stallation and Service Association 
(TISA) of Chicago will be the host. 

Plans have been laid for display 
booths, seminars, discussions, banquets, 
and a floor show, with the idea of 
combining business and pleasure at 
what should be the biggest convention 
NATESA has yet held. 


G-E RECEIVES AWARD 


John T. Thompson of General Elec- 
tric’s Tube Department, left, receives 
plaque from the Radio Television Tech- 
nicians Guild of Boston, Mass., at a 
regular meeting. Plaque is presented 
by Guild president Ben Sims, right, for 
the Tube Department’s work in insti- 
tuting and carrying out a nation-wide 
public relations program for the TV 
service industry. In center, veteran 
radio-television teacher and service 


technician organizer A. C. W. Sanders. 
END 


84-5618 
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LARGEST SELLING 
BOOSTER 


at any price! 
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COMPARE THESE 


FEATURES WITH 


SWEEP 
any GENERATOR 


There are 16 additional features incorpo- 
rated, which make it a “must” for the 
radio technician. All, together, emphasize 
the superiority in dollar value of Triplett 
3434-A. See this tester at your distributor’s. 


ty ree 
GENERATOR 


MARKER 


And now compare the 
Quality per dollar 


TRIPLETT ELECTRICAL EQUIPMENT CO., BLUFFTON, OHIO 
SEPTEMBER, 1953 
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WOW орд lE 


OSCILLOSCOPES 


Ж (IN КЇТ OR WIRED FORM) 


THE NEWEST, THE ONLY ONE OF ITS KIND! 


8%” OSCILLOSCOPE: PRECISE MODEL #308 | — 


Now another great Precise Oscilloscope! 
The only 812" Oscilloscope on the 
Commercial Market... in Kit or Wired 
Form... at an unbelievably low price. 
Designed to bring you true TV picture 
clarity and laboratory tested accuracy. 


ALL THE OUTSTANDING FEATURES OF THE 
MODEL 300 as shown below, PLUS: 


* INTENSIFIER ANODE 

* HI-LOW-NORMAL SYNCH. (A Precise First) 
ж 872 INCH TUBE (A Precise First) 

* VOLTAGE REGULATION (A Precise First) 
"Seeing is Believing"—Go and See! 


your nearest jobber k 
308K—kit form... $129.50 | 


SPECIFICATIONS: PRECISE MODEL 300 OSCILLOSCOPE 
VERTICAL - Vertical-tlat (34b) DC through 5 megacycles with sensitivity of 
Greater than 10 millivolts push-pull=(3.94 Millivolts cm); Constant Resist- 
ance; Push-pull input immediately converted 10 single-ended normal or | 
reverse phase by shorting bar at ioputs 1 and 2. Frequency compensated 5. 
vertical stepping attenuator selects AC or DC inputs; Push-pull DC ampli- 
fiers trom input through output; In'»rnal electronic mixing through inputs 
l'and 2; five-way binding posts. 

POSITIONING — Bridge type positioning on vertical and horizontal does 
not vary tube characteristics. 

HORIZONTAL — Frequency compensated stepping attenuator in horizontal 
amplifier; Push-pull Horizontal out 

BLANKING — Internal (return trace blanked), external (return trace not 
blanket), 60 cycle or 120 cycle Blanking through Blanking ampliter cir- 
cult. 


SYNCHRONIZATION — External, Internal Positive, Internal Negative. 
Internat 60 cycle or Internal 120 cycle synchronization. 

SWEEP RATE — Driven or non-driven linear sweeps from 1 cycle to ВОКС 
in five ranges (1-10 cycles uses external C circuit); Trigger potentiometer. 
MAGNIFIER — Electronic magnifier and magnifier positioner allows any 
part of a signal to be magnified up to ten times (equivalent to 70 inches 
of horizontal deflection). 
CALIBRATION — Internal square wave calibrator and potentiometer for 
Using oscilloscope at a VIVM on Peak to Peak measurements, 
CALIBRATION SCREEN — Edge-illuminated scale and graticule may be 
turned on or off; filtered screen. 

OUTPUTS ON FRONT PANEL — Plus Gate output: Sawtooth output; 60 cycle 
phasing output; 60 cycle unphased output; Calibration output 

FOCUSING — Astigmatism, focus and intensity control 

AT NEW 7” Tube, normally supplied is medium persistency type INI 
{oscilloscope green trace) — high persistency types available at additional 


DIRECT — Deflection plates available from rear of cabinet 

INTENSITY MODULATION — 2 modulation through modulation amplifier. 
GENERAL — Low loss components: Over-designed fused power supply for 
additional circuitry. Deeply etched aluminum panel. New parts {rom original 
manufacturers — (NO SURPLUS); Steel cabinet: 11” x 14” x 17"; complete 
with instruction book and all components; Accessories: Model 912T(MM) 
Demodulator Probe and Model 960 Capacity Attenuator Probe available at 
entra cost — please see specifications on following pages 

There are many additional features and circuits in hit form. which may be 
added to the Model 300 Please write us for descriptive literature. 


300K—kit form $94.95 
3008 factory wired. $199.50 


„Моон 630K 
RF-AF-TY 8 MARK. GEN, 
$33.9. 


MODEL 610K 
RF SIG. GEN. MODEL 635K 


Prices slightly higher in the West. Prices and 
MODEL 907K specifications subject to change without notice. 
DELUXE VAC. a === 4 

TUBE VOLTMETER 

$38.98 PRECISE DEVELOPMENT CORP. Dept. RE21 1 

999 LONG BEACH ROAD + OCEANSIDE, L. 1., NEW YORK 

GENTLEMEN: Without any obligation on my part, kindly sen 


MODEL 909K 
vac. TUBE VOLTMETER 
d $25.98 


ALL ABOVE KITS AVAILABLE IN WIRED FORM 


Sim oe me the following: 
(7 PRECISE CATALOG 
p re [31-3 Г] МАМЕ OF DISTRIBUTOR NEAREST ME l 
22 МАМЕ 1 
DEVELOPMENT CORP. ADDRESS l 
OCEANSIDE, NEW YORK City. ZONE. STATE. 1 
-L---—————------------4 


TEGHNOTES 


STROMBERG-CARLSON TV SETS 

No picture, weak high voltage, and 
lower than normal screen voltage on the 
6BG6-G horizontal output tube may be 
caused by an open resistor in the volt- 
age-doubler supply in 19C, 119RP, and 
119M receivers. 


1х2 (2) 


=~ 
TS» T 


Е 
Check the four 680,000-ohm resistors 
which are connected in series between 
the plate of one 1X2 and the filament of 
the other as shown in the diagram. 

Replace the defective resistor with a 
high-grade 1-watt unit. Take care to 
make smooth soldered connections to 
minimize corona. —Clarence J. Tabor 


3 


ZENITH 23622 TV SETS 

We have had several sets come in 
with shorts between one of the tapped 
windings and the core of the flyback 
transformer. In these and several other 
makes and models, the output trans- 
former is mounted on its side instead 
of as its manufacturer intended. 

Wax is used to insulate the winding 
and keep it centered in the core. When 
the transformer is mounted on its side, 
heat softens the wax, and the weight of 
the winding and core vibration cause 
the winding to slide down until it shorts 
against one of the sides of the core. 

If the windings have not been dam- 
aged by the short, the transformer can 
be repaired as follows: Remove the 
transformer from the set and hold it 
over a hot soldering iron to soften the 
wax. Push the winding back to its 
original position and fill the space at 
the sides with fish cloth or other high- 
voltage insulation. Use coil dope to hold 
the new insulation in place. Check with 
a 20-megohm or higher ohmmeter to see 
that windings are not shorted to each 
other or to core before replacing the 
transformer.—Fairbanks Tryon 


G-E 16T3, 16T4, 170102 
Syne instability and loss of contrast 
may be the complaint on these and 
similar models. The trouble is often 


22k 
6SL7-GT 


SYNCAMPL & 
SYNC CLIPPER 410 casa 


caused by leakage in the coupling 
capacitor, C354, connected to pin 1 of 
the 6SL7-GT sync amplifier and clipper. 


RADIO-ELECTRONICS 


GET CLEAR 
SHARP 
RECEPTION 


WITH THE 


NEW 
LL300 


OPEN 
WIRE 
LINE 


An 
— 


ti 


"чё; 
a 
ARE YOU 
GETTING 
A GOOD 
PICTURE 
HERE? 


Я! 


|! 
300 OHMS IMPEDANCE 
This results in maximum 
signal transfer from an- 


tenna to set. 


EXTREMELY LOW LOSS 


AND 


LOSING Air dielectric plus clear 
IT polystyrene spacers re- 
sults in the lowest pos- 
BEFO RE sible loss of signal. 
IT GETS LESS NOISE PICKUP 


Close spacing plus per- 
fect impedance match re- 
sults in lowest possible 
noise pickup. 

EASILY INSTALLED 
Conventional hardware 
for 300 ohm ribbon lines 
are perfect for LL300 
open wire line. 

LONG LIFE 
Copperweld conductors, 
polystyrene spacers, plus 
light weight and low wind 
resistance result in virtu- 
ally indefinite life. 

EASY TO USE SPOOLS 
Packaged on 100, 150, 
200, 250' convenient, easy 
to use spools, 


If not available through your 
regular Jobber, order di- 


HERE? 


WRITE 


FOR FREE rect, immediate shipment уа 
CIRCULAR ШУОИ 
R. J. BUCHAN PERFECT FOR 


со. 


BRICELYN BP MINN, 


VHF-UHF 
INSTALLATIONS 


SUBSCRIBERS 


If you're moving, please don't forget 
to send us your address as it ap- 
pears on the copy of the magazine, 
including the numbers shown beside 
your name, as well as your new ad- 
dress. 


If we receive this information before 
the 20th of the month, you will con- 
tinue getting the magazine without 
interruption, 

Your cooperation will be most help- 
ful and greatly appreciated. 


1953 


SEPTEMBER, 


ТЕСНАОТЕЅ: 


The diagram shows the location of this 
capacitor. Replace this capacitor with 
a 600-volt unit selected for low leakage. 
—Herman F. Moe 


GENERAL ELECTRONIC SIG GEN 

If all the tubes .blow, 
leakage resistance of the input filter 
capacitor. Since the rectifier is a 6C4, 
it doesn't take much current to damage 
the cathode structure so that it shorts 
to the heater and burns out the 12AU7 
oscillator tube. 

I had to learn the hard way by re- 
placing the line cord and blowing two 
new tubes before spotting the defective 
filter capacitor as the source of the 
trouble.—G. P. Oberto 


ADMIRAL 19E1, 19G1, 19N1 


In some 19Е1, 19G1, and 19N1 radio- 
TV chassis, the %-атр fuse (M401) 
may blow when the function switch is 
rotated from the radio to TV position. 
In some type 77B43 function switches, 
the rotor contact of switch section 
S'"01C is wide, and during rotation 
there is one position where all contacts 
of this section may short. The resulting 
current surge blows the fuse. 


© 


aE A 


DASHED LINES INDICATE PREVIOUS CONNECTIONS 
Fig 


This difficulty can be corrected by 
revising the circuit as shown in the 
under-chassis pictorial in Fig. 1 and 
in the partial schematic in Fig. 2. All 
series 19 chassis with built-in radios 
stamped RUN 18 or above have this 
change. 

To make the change in 19E1, 19G1, 
and 19N1 chassis, proceed as follows: 

1. Disconnect the blue wire from lug 
4 of terminal strip A. This is the blue 
wire from terminal g of section S701C. 


LUG 4 TERM STRIPA 


Т) 
магик y 2000 
snc 6 


t^ 
777800 | a+ TO PINS 
КТЕП 


2. Connect the blue lead removed 
from terminal strip A to pin 3 of M201. 

3. Disconnect the red wire which 
goes to fuse M401 from the positive 
terminal of the 80-uf electrolytic ca- 
pacitor C502. (Two red wires connect 
to C502. Be sure to disconnect only the 
one connected to the fuse. 

4. Connect the red wire removed 
from the positive terminal of C502 to 
lug 4 of terminal strip A.) 

These changes are illustrated in the 
diagrams Figs. 1 and 2.—Admiral Ra- 
dio & Television Service Bulletin 


check the | 


“SHARPER PICTURE 
BETTER 24 around 
PERFORMANCE! 


CHANNELS 2 TO 83 


RECEPTION cz 


METROPOLITAN AND 
PRIMARY AREAS 


BE- ‘SALL. SET’? WHEN. UHF 
?^:COMES TO YOUR CITY! 


* One lead-in wire for all channels. 

* Reception up to 50 miles, depending on 
terrain and power of transmitter. 

© Quality construction throughout...double 
plate dipole holders . . . heavy cast alum- 
inum mast clamp...heavy gauge aluminum 
cross arms. . 7/16" aluminum tubing for 
extra strength and long life...micarta in- 
sulator. . . over-all lightweight and partial 
pre-assembly mean easy assembly and 
erection. 


The “best by test”... according to lead- 
ing technicians in areas now receiving 
both UHF and VHF! No matching 
pads or isolation filters . . . no coils or 
condensers which tend to cut down 
signals and increase cost of installa- 
tions. K-T engineering has eliminated 
the "bugs" and the possibilities of fre- 
quent service call-backs. 


K-T Antennas are sold 
through selected distri- 
butors only... write for 
nome of your nearest 
jobber. 


KAY-TOWNES 
ANTENNA CO. 
BOX 586, ROME, GA. 


134. 


Sealed against heat, humidity! 


NOW AVAILABLE ESPECIALLY FOR SERVICEMEN | 


Now you can get the identical C-D 
compact size metal-cased tubular 
electrolytic capacitors that have 
been used by the millions for the 
past three years by the original 
equipment manufacturers, 


* Dual-Triple and Quadruple section units. 


* Direct-to-terminal internal lead construc- 
tion reduces possibility of shorts. (Pure 
aluminum wires crimped securely together 
with outer leads within aluminum stud 
terminals.) 

* New high-insulation ` vinylite covered 
leads, 


CORNELL- 


World’s Largest Manufacturer of Capacitors. 


PLANTS IN SO. PLAINFIELD, Н, J.. SANFORD AND FUQUAY SPRINGS, М. C. PROVIDENCE, R.1., INDIANAPOLIS, 
IMD. NEW BEDFORD. WORCESTER AND CAMBRIDGE, MASS.. SUBSIDIARY: RADIART CORP., CLEVELAND, OHIO 


* Sections sealed in aluminum tube for pro- 
tection against moisture getting in, or 
electrolyte drying out. 

* Wax impregnated cardboard outer insu- 
lation sleeve. 

* Rubber diaphragm-type vent insures 
ideal vent action under all conditions. 

* Ideal for operation at temperatures up 
to 85°C. 

Examine and compare them today 

atyour Cornell-Dubilier Distributor. 

He's listed in Yellow Pages of your 

*Phone Book. Cornell-Dubilier Elec- 

tric Corporation, So. Plainfield, N. J. 


DUBILIER 


INDIVIDUALLY BOXED • FULLY 
AY LESS FOR TUBES х TESTED * EACH TUBE GUARAN- 
TEED FOR SIX MONTHS 


Type Price Type Price Type Price Type 
ївзот. 5.69 | Gass s.so | oss $.46 | 12806 
insar їав | Gate 3 SSA7GT 182 | 12вЕб 
їмзат 157 | Gaus 43 | б5јтат i47 | 12вн7 
R ise | save зв | eskzer so | 12sa7ar 
iss 47 | 6BAG 4s | ester 162 | i2skzar 
1т4 so | secs 53 | eswzcr 154 | a2su7ar 
1 167 | este 47 | sesazer 142 | 125мтот 
заѕат 6 6всв 134 778 | 125а7ст 
55 | вне 57 | eus ias | 25806 
зул 156 | sass ав | evecr 146 | 25160т 
зида аз | 6вї7 вз | бумст 145 | 25260т 
vaa 73 | esas вә | sweat 157 | 35e5 
5Y3a іза | 6Ba7 апо | exa іза | ssteor 
svaor Зо | 6влд7 130 | бхзот 1зз | 3swa 
GARA 46 | вса 34 | izare эв | 3szsor 
бдға 140 | 6све 53 | i2AT7 tea | sons 
605 tsa | scos 1185 | 12au7 155 | socs 
GAKS tos | esser 40 | i2ave ‘38 | sote 
GALS tao | 626 62 | 12av7 їво | 11723 
saas Ae | Gkear 41 | 12AXT 161 | 11726 d 
Each tube is performance-proven. 25% deposit must accompany ali . в. 
Prices F.0.B., N.Y.C: If remittance is made with order, you can deduct 25107, Ваапсе С.0.р. 


for orders under $10.00, Subject to Prior ‘Sale. Importer inquiries invited 


PHILLIPS TUBE COMPANY 


2281/2 Nostrand Avı 
joklyn 1i 
CLoverdale 3-8010-1-2 


PLEASE MENTION RADIO-ELECTRONICS 
when answering advertisements 


TECHNOTES 


WESTINGHOUSE MODEL H-217 


Insufficient width and picture tearing 
may be the result of a poor connection 
between the Aquadag coating on the 
picture tube and its grounding spring. 

To assure a permanent ground con- 
tact, procure a 1 x 14-inch piece of 
aluminum foil and coat one side with an 
adhesive. Fold one edge % inch over the 
adhesive side of the foil. Place the foil 
between the coating and the grounding 
spring so that the adhesive holds the 
foil to the Aquadag, the spring bears 
against the uncoated surface of the foil, 
and the uncoated side of the -inch 
fold presses against the Aquadag. 

The foil is stocked in 20-foot rolls 
which may be ordered by part number 
V-6237-2.—W estinghouse Service Hints 


SENTINEL MODELS 412, 413, AND 415 


A number of production changes 
have been made in these models to re- 
duce smear and increase picture reso- 
lution. The changes are: 

1. The 5-uuf capacitor C-45 has been 
eliminated from across the 6,800-ohm 
plate load resistor R-47 in the 6AU6 
video amplifier circuit. 

2. A 47,000-ohm, %-watt resistor has 
been added in parallel with R-47. 

3. The video load choke L-7 has been 
changed and resistor R-24—a part of 
the choke assembly—has been increased 
to 10 megohms. 

4. The 47-ohm resistors R-29 and 
R-31 in the cathode returns of the first 
and second i.f. amplifiers have been 
changed to 10- and 100-ohm, %4-watt 
units, respectively. 

5. The 680,000-ohm a.g.c. load re- 
sistor R-20 has been replaced by a 
330,000-ohm, 35-watt unit. 

6. The 470,000-ohm a.g.c. filter re- 
sistor R-14 has been changed to a 
220,000-ohm, %-watt unit. 

These changes have been made on all 
chassis starting with series YD. If 
they are made in chassis YA, YB, or 
YC, realign if. transformer T-3. 

Connect a 4.5-volt battery, with posi- 
tive side to ground, across the 1-uf 
a.g.c. filter capacitor C18. This capaci- 
tor is located in the center of the chas- 
sis opposite the second 6AG5 i.f. am- 
plifier tube. 

Connect a v.t.v.m. through a 47,000- 
ohm resistor across the 8,200-ohm diode 
load resistor R-35. This resistor is con- 
nected to a tie-strip in the center of 
the chassis opposite the 6AL5 video 
detector socket. Turn the contrast con- 
trol to minimum position. 

Connect signal generator to adapter 
and attach adapter to pin 1 on 6AG5 
mixer as described in the service 
manual on these models. Set the gen- 
erator to 25.75 me and adjust the 
fourth i.f. transformer T-5 for maxi- 
mum output; set generator to 24.9 me 
and adjust second i.f. transformer for 
maximum; set the generator to 23.4 
mc and adjust third and first i.f. trans- 
formers, T-2 and T-4, respectively for 
maximum reading on the v.t.v.m. At- 
tenuate generator output so voltage 
never exceeds 1 volt on the meter.— 
Sentinel Service. Bulletin. END 


RADIO-ELECTRONICS 


NEW damper diode for 90-degree 
deflection systems and a new B 
supply rectifier are the only home-re- 
ceiver tubes announced this month. The 
damper is the Tung-Sol 6AU4-GT, 
which was developed to handle the 
high-amplitude sweep voltages associ- 
ated with 24-, 27-, and 30-inch pic- 
ture tubes. The 6AU4-GT has a 6.3- 
volt, 1.8-amp heater, a maximum peak- 
inverse plate-voltage rating of 4,500 
volts, and a peak-current rating of 
1,050 ma. It can handle a maximum 
average d.c. load of 175 ma. The heater- 
cathode insulation will withstand 900 


(and Transistors) 


a.c.-pulse voltage of 4,500. This elimi- 
nates the need for a separate damper- 
filament winding on the power trans- 
former. The 6AU4-GT has an average 
voltage drop of 25 volts. Basing is the 
same as the 6W4-GT. 

The 5TV4 B plus booster manufac- 
tured by Workman TV, Inc., is a mer- 
cury-vapor rectifier designed to replace 
a 5U4-G in a television receiver oper- 
ating under low line-voltage conditions. 
According to the manufacturer, the 
drop across the 5TV4 at full load is 
only 120 volts, compared with 150 volts 
across a 5U4-G. This raises the B plus 
output 30 volts when the new tube is 
substituted. 

The new tube has special tempera- 
ture-sensitive resistors installed in the 
base which delay the application of full 
output to the receiver for 60 to 90 
seconds. This prevents sudden surges 
which might blow the filter capacitors 
before the heater-type tubes in the set 
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Lef — Workman- 
TV 5TV4 “B plus 
Booster" replaces 
5U4 where line 
voltage is low. 
Below—New Tung- 
Sol 6AU4-GT 
damper diode is de- 
signed for 90? de- 
flection systems. 


ү" PLUS BOOSTER 
MODEL STV4 


WORKMAN TY INC. 
TEANECK, W.J. 


pot. app. for 


TUNGESOL 


MADE 7) 


rent from the rectifier. 

A graphite shield coating on the 
glass envelope of the 5TV4 reduces 
radiation of the r.f. hash produced by 
all mercury-vapor rectifiers. 


Transistors 
Raytheon has revised and expanded 


volts d.c. (heater negative with respect n j e 
to cathode) and a combined d.c. and the operating data on its CK721 and 


have warmed up enough to draw cur- 


z Padi 
сас 
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Yes, you get this big, brand new book, “150 
Radio-Television Picture Patterns and Di- 

agrams Explained", absolutely FREE! Just 

off the press! Gives complete wiring circuits 

and diagrams on the latest Radio and Television Sets. 
Easy-to-read, large 877 x 11” pages, with full instructions on 
how to read and use the diagrams. A “must” in every Radio 
and Television service-man’s repair kit. You get this val- 
uable book as a FREE Gift for asking to see Coyne’s great 
new 6-book set, “Applied Practical Radio-Television”! 


Here's “Know-How” That Makes You Worth More! 


Coyne's great new 6-volume set gives you all the answers to 
servicing problems—quickly! For basic “know-how” that is 
easy to understand, you'll find everything you want in vol- 
umes 1 to 5 which contain over 5000 practical facts and data. 
They cover every step from principles to installing, servic- 
ing, trouble-shooting and aligning all types of radio and TV 
sets. So up-to-date it includes COLOR TV and UHF, adapt- 
ers and converters. Also covers very latest information. on 
TRANSISTORS. 

802-Page Television Cyclopedia Included 
And then, for speedy on-the-job use, you get volume 6—the 
famous Coyne TELEVISION CYCLOPEDIA. It answers 
today's television problems on servicing, alignment, installa- 
tion and others. In easy-to-find ABC order, cross indexed. 
Use this 6 volume TV-RADIO LIBRARY free for 7 days; 
get the valuable Servicing Book ABSOLUTELY FREE! 


COYNE ELECTRICAL & TELEVISION-RADIO SCHOOL 


500 S. Paulina, St., Dept. ECKE Chicago 12. Ill 
SEPTEMBER, 


SEND NO MONEY! Just mail coupon for 6-volume set 


on 7 days free trial. We'll include book of 150 TV-Radio Patterns 
& Diagrams. If you keep the set, pay $2 in 7 days and $2 per 
month until $22.50 plus postage is paid. (Cash price $2095)..Or 
you can return the library at our expense in 7 days and owe noth- 
ing. YOU BE THE JUDGE. Either way, the book of TV-Radio 
Paiterns is yours FREE to keep! Offer is limited. Act NOW! 


FREE BOOK —FREE TRIAL COUPON! 


COYNE ELECTRICAL & TELEVISIO! ADIO SCHOOL, Dept. 93-Т1 
500 S. Paulina St., Chicago 12, III. 

YES! Send 6-volume "Applied Practical Radio-Television" for 7 days FREE 
TRIAL per your offer. Include TV-Radio Patterns & Diagram Book FREE. 


Where Employed 
(_) Check here if you want library sent COD. You pay postman 
$20.95 plus COD postage on delivery. 7-day money-back guarantee. 
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Lowel? BETTER LOOKING 


rear seat auto extension 


SPEAKER BAFFLE KIT 


N 


Can. be installed, using ашу speaker, 
ackage Units.” 


Sor less than "' Complete 


por Smartly Styled — all metal. 


to harmonize with any car interior. 


Write for illustrated folder 
which gives complete details. 


14 Available in grey, light blue or light bronze 


4 Fade-proof, tamper-proof perforated metal 
grille.protects speaker cone from damage. 


y^ Kit includes dash-board 3-position switch 
to permit operation of car radio alone, 
rear speaker alone, or both simultaneously. 


SS 


delity, ‘ 


“HEARD EVERYWHERE" 


Yes, the LOWELL is handsome 
in appearance and is easil 
sta talled i in the “package shelf” of 
any auto. Highest quality through- 
out to give a real 
look" and reproduce high fi- 
ar Level" 


in- 


“custom 


sound! 


howell MANUFACTURING 00. 


3030 LACLEDE STATION RD., ST, LOUIS 17, MO. 


LOWEST PRICED SIGNAL 
GENERATOR, BROADCAST BAND 


New simplified circuit provides the follow- 
ing switch tuned, tone modulated fro- 
quencies: 

1. 455 Intermediate І.Е, frequency 
|, 500 K.C.—High frequency of Broadcast 


} ШУ ‘k. C.—Low frequency of Broadcast 


. Rudio tone—for audio amplifier trouble 
shooting 

5. An attenuator control is Included for a 
justment of the output signal strength 

Housed in small black bakeli S19 H 

6"x6”x3Va”. Can be useful for 

alignment of all Broadcast $ .9 

Band radio receivers. Completely 95 


INTRODUCTORY OFFER 
Deduct $1.00 if ordered with Kit #1 or #2 
—_——_____. 


5 TUBE AC-DC SUPERHET KIT 
Kit si Five Tube superheterodyne kit, 
contains all components re- 

fo construct this latest design, 

HEN sensitive superheterodyne broad- 
cast receiver, complete with black 


bakelite cabinet MOCECUS C3 57 95 


wire and solder) ....Only 
Kit of 5 tubes (12АТё, 12ВА&, 
I2BE5, 35WA, 50С5). ‘Only $3.25. 


EDLIE Electronics | 


6-TUBE RADIO KIT 


Kit #2—А low-priced 6 TUBE КІТ de- 
signed for high sensitivity, excellent 
selectivity and good tone quality. Uses 
2514, 2526, 6507, 6SA7, 6SK7, 6SK7 in 
an easily constructed circuit, The 6 
Tube Kit is shipped with all parts, 
including punched chassis, resistors, 
condensers, coils, sockets, PM Speaker, 


hardware, etc. 
And а} a closeout price of $6.95 
$3.25 


only (less tubes and cabinet) 
таста set of six tubes 


PHONO OSCILLATOR 
Not a Kit! 

Wireless phono oscillator transmits re- 
cording for crystal pickups or voice 
from carbon mike through radio with- 
Out wires. Can also be used as an 
intercemms by са 4 P.M. speaker 
as mike. Price (excluding 

tubes) I8 
With Complete Set of Tubes.....$3.95 


3-TUBE PHONO AMPLIFIER 
Not a Kit! 
An assembled unit ready for installa- 


tion using tone and volume control 


and six feet of rubber 4 
cord (Not including Tubes) 52 95 
+ $3.95 


With Complete Set of Tubes... 


Electronic Code 
Practice Oscillator 
& Blinker Kit 


AC/DC or 
Battery Operated! 


Kit #3—One of the 
most practical Code 
Practice Oscillators 
ever designed, yet 
one of the simplest 
to build and operate. 
Can be used with any 
number of head- 
hones. Adjustable 
itch Control—Any 
type of headphone 
can be used. 
No warmup time— 
ready to operate 
instantly, 
Simple and safe to 
operate. 
Operates anywhere— 
with AC or DC 
Power, or from a 90 
volt Miniature Bat- 
tery. 
Learn Blinker Code 
with flashing light. 
Blinker can be used 
as signaling device. 
International Morse 
Code included. 
Ki, $]-95 Assem- $9.95 
each bled 


Terms: All merchan- 
dise shipped F.O.B. 
New York City, 
prices are subject 
to change without 
notice. Include 20% 
deposit for C.O.D.'s. 
WRITE FOR NEW 
CATALOG—Free! 


154 Greenwich St. 


DI 9-3143  . 
York 6, N. Y. 


NEW DESIGN 


CK722 junction transitors. In addition 
to the characteristies given in RADIO- 
ELECTRONICS for February, 1953, data 
is now available on both types for op- 
eration with —6 volts on the collector 
and an emitter current of 2 ma. The 
new data on the CK721 is as follows: 
Grounded-emitter operation —input re- 
sistance, 650 ohms; load resistance, 
20,000 ohms; power gain, 38 db. 
Grounded-collector operation —input re- 
sistance 300,000 ohms (may be in- 
creased without reducing gain by op- 
erating at lower collector current); 
load resistance, 20,000 ohms; power 
gain, 12 db. 

Grounded-base . operation: input resis: 
tance, 70 ohins; load resistance, 100,000 
ohms; power gain, 29 db. 

Following are the new ratings for 
the CK722: 

Grounded-emitter operation—input re- 
sistance, 325 ohms; load resistance, 
20,000 ohms; power gain, 34 db. 
Grounded-base operation—input resis- 
tance, 50 ohms; load resistance, 100,000 
ohms; power gain, 29 db. 

The  current-amplification factors 
given in the original Raytheon data and 
reprinted in the February issue were 
erroneous. All junction transitors have 
current gains (alpha) of less than 1. 
The actual current gains of the Ray- 
theon transistors are 0.975 for the 
CK721, and 0.9 for the CK722. 

Sylvania has announced commercial 
production of a tetrode transistor for 
computer circuits. Details will appear 
in this column next month. 


Plasmatron 


Bendix Aviation Corporation has an- 
nounced an unusual helium-filled cur- 
rent amplifier, the RXB-103005 Plasma- 
iron. Still elassed as a developmental 
type, the Plasmatron apparently com- 
bines the grid-control characteristics 
and linearity of a vacuum-type triode 
with the extremely low internal im- 
pedance of a thyratron. In addition to 
the anode and standard heater-type 
cathode, the Plasmatron has an auxil- 
iary hot cathode almost completely sur- 
rounded by a control electrode called 
a garrote. A negative bias of about 50 
volts on the garrote sets up a gas dis- 
charge current between the garrote and 
the main cathode, and starts the flow 
of plate current. As in all gas-filled 
tubes, bombardment of the gas atoms 
by plate-current electrons produces pos- 
itive ions, which neutralize many of the 
electrons and form a space charge, or 
plasma, which prevents any increase in 
plate current. In the Plasmatron, extra 
electrons from the auxiliary cathode 
combine with the positive ions and ef- 
fectively cancel out the current-limiting 
space charge. 

CONTROL ELEMENT 


^ APPROX 


vac al e 


A basic Plasmatron amplifier circuit. 
RADIO-ELECTRONICS 


Send for Cannon Bulletin RIC-6 
...а Special condensed catalog 


Covers the Radio, Sound and Miniature 
Connectors that are available to you through 
Franchised Distributors, Electrical W'hole- 
salers and Radio Parts Distributors. 


TYPE XL 


FITTINGS: For audio, instrument and related uses. 
3 contacts, 15a max., 14 basic shapes, Latchlock 
coupling. Available ac your Radio Parts Distributor. 


FITTINGS: For audio, TV and instrument uses. 
2 to 8 contacts, 30a max., 16 basic shapes. 
Universally used in sound and allied applications. 


FITTINGS: 3-contact oval-shaped plugs and recep- 
tacles, equipped with latchlock device. For micro- 
phones and related uses, 6 basic shapes. 30a max. 


TYPE UA [5 


FITTINGS: Designed in cooperation with RMA 
Committee, combining all features of P, O and XL. 
Series. Gold plated contacts. Rubber relief collar 


and bushings. SW 

y y» 
type 45-E OY 
TEST POINT JACKS: High quality phone tip 
jacks to accommodate ATMA phone tip for labora- 
tory uses. Rugged construction, nylon insulation 
precision-made for long life. 


TV CONNECTORS: 


Specialized "LK" and “LKT” plugs used on tele- 
vision cameras and related equipment. 


TYPE U ej» 


SUB-MINIATURE SERIES: Hermetic sealed, vitre- 
ous insulated receptacles and Silcan insulated plugs 
for instruments, relays, transformers and other 


scaled components. S 
TYPE D © 


SUB-MINIATURE SERIES: Gold plated contacts. 
Rack-and-panel or cord mounted disconnect for 
portable radio and related equipment. Hermetic 
sealed if desired. 


Additional related audio and power Cannon 
connectors include Types X, XK, МІ, GB and 
BP, all available through selected Cannon 
Franchised Distributors. See your classified 
telephone directory, 


CANNON ELECTRIC CO., LOS ANGELES 31, CALIF. 
Factories in Los Angeles, Toronto, New Haven. Rep- 
resentatives in principal cities. Address inquiries to 
Cannon Electric Company, Department 1-144. Lis 
Angeles 31, California. 
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A varying signal voltage or imped- 
ance inserted between the garrote and 
the main :athode will modulate the elec- 
tron stream emitted by the auxiliary 
cathode. This varies the space charge 
and modulates the plate current. 

The RXB-103005 has a flat current 
gain of about 150 from zero to 10 kc 
(down 50% at 14 kc), and can handle 
an average d.c. plate current of 300 ma. 
Only enough anode voltage is required 
to ionize the gas—about 25 volts maxi- 
mum for helium. 

A typical circuit setup for the Plas- 
matron is shown in the accompanying 
figure. The garrote and auxiliary 
cathode are tied together and function 
like the control grid in an ordinary 
triode. Since the drop across the tube 
may be as low as 1 volt, it can feed a 
low-impedance load directly. 


Subminiatures 

General Electric has introduced two 
new subminiature twin triodes in its 
“5-Star” high-reliability series for mil- 
itary and heavy-duty industrial service. 
Both types have 6.3-volt, 0.3-amp heat- 
ers, separate cathodes for each triode, 
and a maximum plate-voltage rating 
of 165 volts. 


Basing of new General Electric sub- 
miniature types GL-6111 and GL-6112. 


New General Electric subminiatures 


The GL-6111 is a medium-mu general- 
purpose type for audio circuits, multi- 
vibrators, or oscillator-mixer service in 
high-frequency receivers. Its average 
characteristics as a class A1 amplifier 
(each triode) are: Plate voltage, 100; 
cathode-bias resistor, 220 ohms; plate 
current, 8.5 ma; amplification factor, 
20; gm, 5,000 micromhos; plate resis- 
tance, 4,000 ohms; maximum noise-out- 
put voltage across a 10,000-ohm plate 
load resistor, with 15 g vibrational ac- 
celeration at 40 cycles, .05 volt. 

The GL-6112 is a high-mu, low-micro- 
phonie type for audio and phase-in- 
verter applications. Each triode section 
has the following characteristics in 
class Al service: Plate voltage, 100; 
cathode-bias resistor, 1,500 ohms; plate 
current, 0.8 ma; gm, 1,800 micromhos; 
amplification factor, 70; maximum 
noise output voltage (same conditions 
as GL-6111) .025 volt. Both types have 
a life expectancy of 5,000 hours at 30° 
C ambient, and 1,000 hours at 175° C. 


END 


"ELECTRONICS 


Learr on REAL EQUIPMENT ! 
in Best Equipped School of its 
kind in U. S. 


Prepare for your future NOW! Come to the Great 
Shops of Coyne. Get practical training in oppor- 
tunity fields—TELEYISION-RADIO—ELEC- 
TRICITY—ELECTRONICS, Prepare fora 
better job in Industry or better service rating 
1f drafted. 

WE TRAIN YOU IN CHICAGO 
At Coyne you learn on real, full-size equipment. 
Trained instructors show you how, then you do 
shop jobs-yourself. No previous experience or ad- 
vanced education needed 

Approved for Veterans 
Finance Plan—Enroll now, pay most of tuition 
later. If you need part-time work to help out with 
living expenses while at Coyne, we'll help you get 
it. Special tuition plan for men of draft age. 


Cli m for Big Free Illustrated 
FREE BOOK воо. Novatesman will сай. Act NOW. 


Established 1899 
APPROVED for VETERANS. 
B. W. COOKE, Pros. 
COYNE School 
510 S. Paulina St., Chicago 12, Ш., Dept, 63-81H 
Send FREE BOOK and fulldetails on; 
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MOSLEY 3-WAY TV ANTENNA SWITCH for Multiple 


g UHF and VHF ANTENNA INSTALLATIONS 


* Install anywhere. Extension rod supplied for back of set 
mounting. 


Constant impedance—Low loss—Solderless. 


Sturdy rotary switch making silver-to-silver contact. 


s In brown or ivory polystyrene 
Cat. No. F-20 MOSLEY 3- gaso: 


Way TV Antenna Switch Also available in Flush Wall Plate 
List Price б style, 


At Radio Parts Jobbers 


MOSLEY Electronics, Inc. 


8622 St. Charles Rock Road St. Louis 14, Missouri 


Eliminates interfer- 
ence caused by 
Short Wave...F.M. 
Hams... Diathermy 
«Atmospheric 
disturbances, etc. 


Witha TELEMATIC 


Full Range FILTER KIT 


SIMPLE — SPEEDY — EFFICIENT 

* Eliminates antenna-fed interference! 

* Covers full-range both Т.Е. and R.F. 
Sharper, steadier picture! 

* Fewer service recalls! 

* Any filter in kit replaceable separately! 

FILTER KIT 
contains 2 Hi-Pass Filters, 4 WAVE TRAPS 
covering full range of interference signals. 


2 2 Send for FREE Booklet on TV-INTERFERENCE 


WARNING! 


WHY 


You, too, can have the lines—that meet your exact 
leadline conditions — whether you are a TV Set 
Dealer or Service Organization making the finest 
television reception installations, or a TV fan that 
demands sharp, "SNOW-FREE" pictures. 

We specialize in the manufacture of television transmis- 


sion lines — built with only one idea in mind: "THE FINEST 
TELEVISION RECEPTION!’ 


For UHF and VHF 


"SHEATH-LEED" — the all-weather leadline for the tough- 
est conditions: Salt spray in coastal areas; hot, humid 
weather, or for frosty, icy, wintry wind-whipping conditions 


which impose a severe tax...Pure Polyethylene Tubing pay more for questionable 
encasing Standard GOODLINE AIRLEAD. quality* tubular TV lead-in wire? 
=; LOOK Gs©) 
“GOODLINE” AIRLEAD —standard of leadline excellence for highest quality license- 
—with 80% of the loss producing web removed. Correct labeled* Tubular TV Wire... 


impedence for sharp, “snow-free” pictures. Of pure poly- 
ethylene with flexible stranded copper-clad conductors. 
MANY IMPORTANT FEATURES. 


NEW FULL-WEB “SHEATH-LEED” — the pure polyethylene of "SHEATH-LEED" and full 

characteristics of GOODLINE AIRLEAD — but NO PERFORATED WEB. No 20 (7 strand 28) DEMAN D (15© 

copperweld wire in pure electronic golden clear polyethylene — with а pure silver-gray poly- 4 

ethylene sheath overall — for Maximum Weather Protection. the most for your wire dollar . . . get 
BOTH Quality**! AND Low Price**! 


Don IN SOLD BY LEADING **JSC—Highest in Quality . . . Lowest in Price 
мс. JOBBERS & DEALERS 
= ) я JSC NEW Twin Tubular 


ae TV Lead: In Wire... 


*JSC Tubular Wire is manufactured under 
license of Amphenol Pat, 2543696. 


| ром соор, INC is | 
П , INC. 
Send coupon NOW! | 1014 Fair Oaks Ave, So. Pasadena, Calif. | | | The best low loss, low cost 300 ohm 
Get samples “in your hands" | Please rush Samples and Complete Infor- 1 lead-in for UHF and VHF television. 
—yov'll realize why | mation covering Don Good Products. 1 Rain, snow, dirt or salt deposits do 
Don Good Prod k 1 1 not materially affect impedance and 
lectrical efficiency. 
poe hase tal тале | еш ШИШ UIS К р eor 

the finest television 1 1 protects the concentrated field of 

[ Sinn I energy and reduces to o minimum 
reception possible. 3 high ratio signal losses. 

| city State. l Always Look for Orange and Blue Disc of Quality 
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TRAIN TELEPHONE 
Patent No. 2,607,887 
Frank E. Gissler, Denville, and 
John F. Laidig, Mine Hill Township, N. J. 
(Assigned to 
Bell Telephone Laboratories, New York) 


The Bell System has devised an effective system 
for maintaining reliable telephone service to and 
from trains. The train telephone is linked by radio 
with fixed terminal stations through which com- 


WASHINGTON, D.C. 
OTHER RADIO-TELEPHONE- EQUIPPED VEHICLES 


munication may be carried on with other mobile 
or fixed telephones. The train telephone is usually 
located in the club car. 

This train telephone is entirely unattended. 


LOCAL TELEPHONE EXCHANGE 


HEAVY LINES=SIG PATH 
SI- OPEN WHEN CALLING 


Fig, 2—Block diagram of fixed-station 
equipment for train-telephone service. 


Automatic equipment indicates when the train fs 
within working distance of a fixed terminal sta- 
tion, indicates when the radio channel is not busy, 
and when the noise level is sufficiently low for 
satisfactory communication in both directions. 
Fig. 1 shows the system which services trains on 
the New York-Washington run. Four terminal 
stations cover the route. Approximate service 
areas are shown by circles. To avoid interference, 
these areas must not overlap. A “service avai 
able” sign outside the train booth is illuminated 
so long as the train is within one of these areas, 


г, e 7 
BALTIMORE, MD 


Fig. 1—Train-telephone service areas. 


provided also that the radio channel is not being 
used by another train telephone and the noise 
level is low enough for good transmission and 
reception. 

A block diagram of a terminal station circuit 
is drawn in Fig. 2. There is a wire connection to 
the local telephone exchange. 51 is normally 
closed. If, at the same time, the codan (squelch) 
relay is not energized, a 4,100-cycle generator 
modulates the transmitter. When picked up at the 
train receiver, this a.f. signal indicates that no 
other call is in progress and that the signal 
strength is sufficient to override the noise level. 
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This also lights the "service available" sign out- 
side the booth, indicating to prospective custom- 
ers that the telephone is ready for use, and that 
the booth is empty. 

When the operator puts a call through, S1 is 
opened. Furthermore, when an incoming call is 
received, the codan relay is energized. In either 
case the 4,100-cycle generator is interrupted. 
"Whenever this occurs, the "service available" sign 
outside the train booth remains dark and no out- 
going calls may be made from the train telephone 
until the call is finished. 

Now it may happen that-a train passenger may 
complete his call and forget to hang up the in- 
strument on its hook. This would keep the train 
transmitter operating and create a “busy” signal 
throughout the service area. When this happens, 
the-mobile service operator closes S2 momentary. 


—— M. 


У. 


7 REVARK,N. J. 


Since the codan relay is energized (the train 
transmitter is being received at the terminal sta- 
tion), a 3,600-cycle generator is turned on. It 
modulates the transmitter and is received on the 
train circuits. This frequency actuates a relay 
network which puts the train transmitter off the 
air. It can then be put back into operation only by 
returning the telephone instrument to its hook. 
This may be done by the next passenger who 
wishes to make a call. Instructions to that effect 
are posted on the wall of the booth. 


Most- Often -Needed 4 
1953 
RADIO 
DI AGRAMS, 


„у Information 


ПЕ 


New Manual 
Be prepared to repair quickly all 
new 1953 radio receivers, In this 
big single volume you haye easy-to- 
use, extra large schematics, needed 
alignment data, replacement parts 
lists, voltage values, and informa- 
tion’ on stage gain, location of 
trimmers, and dial 


binding. 


Now you ea 
ing scoop of 19. 
data you need on all recent radio sets. 
of all popular makes, 
combinations, changers, all 
mammoth 1953 manual is only $2 
a whole year. 
previous years (mostly at $2), 
described below and at right. 


SUPREME RADIO MANUALS FOR PREVIOUS YEARS 


Use Supreme manuals to repair all radios fast 
for almost 50 y. Here is your lowest-priced service data. 
Giant 19. s, 3 v Used by 141,000 shrewd servicemen. 
manual — | only $2 each, see coupon. 
printing, manual-style binding. 
. all needed diagrams 


an benefit and save money with Supreme amaz- 
53. This one giant volume has all the service 
A full year of models 
home and auto sets, portable radios, 
included. The full price for this 
.50, nothing else to buy for 
Other Supreme radio service volumes for 
TV, and UHF manuals are 


Mos 
2 large pages, 834x11 inches 
Amazing values. Be wise, use th 
alignment facts, and service hints, at the 
cost. Send no-risk coupon. 


verage volume 1 
ie manual 
parts lists, 


53 lessons, oni 


ume, 


SEPTEMBER, 1953 


NO-RISK TR 


(Now 1953 Manual, $2.50 | 7 
0 1952 Radio EACH 19 


CJ 1951 Diagrams 1 a 
111950 Manual 

C] 1949 Radio $2.50 la 
0 1948 PRICED 15 
nuez $| AT ONLY | 
0 1946 
01942 
Disi 
111940 
0 1939 


RADIO MANUALS. 


, easier; save time and make more 
‘Covers ‘all years, from 1926-38 to 
volumes 
Quality 

to get 
mallest 


Radio Diagram Manuals | Send Radio Manuals checked [9 
1 vals below. Satisfaction guaranteed or money back. 


$9 | 
or j 
EACH 


00 1926-1938 Manual, $2.50 « Address: 


New Supreme 1953 Radio Manual 


SUPREME TELEVISION SERIES 


Here is your complete source of TV and 
UHF service data. These manuals at only $3, 
$2, and $1.50 each are amazing bargains and 


defy competition. Each manual covers a 
whole year of models, using original factory 
material. Include giant double-spread cir- 


cuits and blueprints, alignment ‘procedure, 
voltage charts, test patterns, wave forms, 
factory revisions, and helpful service hints. 
Select volumes from list below and send 
no-risk coupons, 1953 TV, $3 

New giant volume 
of TV factory data 
has everything you 
need on recent 
sets. 192 pages, 
8% x 11”, + dou- 
ble-spread blue- 
prints. Only...-$ 
1952 TV Manual, $3 
1951 TV Manual, $3 
1950 TV Manual, $3 
1949 TV Manual, $3 
1948 TV Manual, $3 
1947 FM & TV, $2 
1953 UHF Units $1.50 


Pee m 


at left and TV Man- 


Practical Radio & Electronics Course. ....$3.95 
1953 TV Manual, $3. (0 1953 UHF Units, $1.50 
1952 Television Manual, $3. O 1951 TV, $3. 
1950 Television Manual, $3. Cj 1949 TV, $3. 
1948 TV, $3. O 1947 TV & FM, only $2. 
О Lam enclosing $ -. Send postpaid.. 

Send С.0.0. I am enclosing $. «+ deposit. 


142 


es Sete a a SS ——— 


FREE GIFT to Rose Co. Customers! . . . 


Get a new, Hi-Voltage TV Probe FREE. Trace cause of troubles 


in hi-voltage section of any TV 


pocket size. FREE with any purchase totaling $10. or more. 


Save: Reg. $15 net 
GI TV Tuner 


Used in most late model TV sets: 
12. channels, completely , wired; 


lots of 3 


$2.69 
GI TUNER, Brand New 


Brand new, never used—same as 
above $5.95 ca. 


lots of 3 39 


ea. 
Set of 3 RCA tubes (646) for either 
tuner „зз эр eee set $2.9. 


Alnico УРМ Speakers highest 
quality. Brand new replacements— 
"Take advantage of low quantity 
prices. May be asst. 

Tots of 


в 
extra heavy 
1.49 1.37  slug— 


3.95 3.45 
1.69 1.65 i5, 298 


4:35 


i With reflector, 
UHF Bow-Tie Antenna r mi channe, 
14-83. Can be stacked. 53.60 


ROSE Bargain Corner 


300 Ohm lead in wire, 55, mil. 
$1.78 100 ft. roll-$13:00 1,006 
а Feel. 


300 Ohm—100 mil wire—highest 
quality. $2.45 100 ft. roll—$21.00 
1,000 ft. reel. 


UHF Tubular lead in wire. $4.50 


100 ft. rol—S19.75 500 ft. self- 
dispensing carton. 


High Voltage TV Probe 
FREE with any $10 pur- 
chase! 


Brand New at Close Out Prices 
ELECTROLYTIC CONDENSERS 


Guaranteed—all highest quality. May 
be asst. for extra savings. 


set, tests CRT's—shockproof, 


MOLDED BY-PASS 


CONDENSERS 


Great Buy—All 600 V. 
Guaranteed for continuous 
operation at 85° C. Stock 
up today at these low-low 
prices. Бе asst, 


Lots 
ea. of 10 


$7.20 


8.10 


3.50 
3.50 
5.40 
6.30 


40x40x20- 
уд 


50x30-150V . 
50х50-150У . 


ROSE SPECIALS ON TRANSFORMERS! 


Scope Transformers 
3000 V — 4 та 
6.3V—14A 


Power Transformer 
For Williamson Ampli- 


500 mmf— 
20 KV Condensers 
49€ ea. 


кез, ad pee 
sain $3.19 ea. 


lots of 6 


20 watts $2.15 $1 
Я Universal 
Output Trf. 


lots of 3 


99e Roe 


Write today for new, 
fall Catalog, FREE. 


LINE CORD SPECIALS Brand New VOL. CONTROLS 


New Low Prices lotsor | trois. wer E D me with 
S : 


is SER Ze as - 
А 
t. id of 630 DX CHASSIS 
берту: — — ane We still have a Ifm- 
REDE $5, "ox dus os TAL R0 
3 19“, Completely wired, 
lots of 10 еа. tested, and aligned. - 


Terms: Min. Order $5. Serd 
250 deposit with COD's. 
shipments NYE: 


АП o : 
CO 71-6195] Prices , subject to change 


Without notice. 


16 Vesey Street —— Dept. E-9 
„Нем York 7, N. Y. 


“Mr. Elkins, this floors me... 
a genuine JENSEN 
DIAMOND NEEDLE!” 


Now! HANDLE UP TO 
90% OF TV TROUBLES 


by the easy 


PICTURE 
ANALYSIS 
METHOD! 


Cut hours of tedious ТУ trouble- 
shooting to minutes! Make repairs 
)peration of Ghir- 

-O-FIX Т 


"iU 
in 

simplicity 

receivers. 

Just turn dial until actual TV 


PIX 0 FIX sereen photo appearing in PIX-O- 
:u- FIX "window" matches distorted 

Titre SR det irent alt possible 
TV TROUBLE Ж for this. trouble amd just 
FINDER GUIDE 


where they're likely to be found. 
By Ghirardi & Middleton 


WHAT TO DO— 
HOW TO DO IT 


Step-by-step repair instructions fol- 
mponents likely to be faulty 
tests are out- 
uides you every 


O-FIX is NOT a 
gadget for con- 
y professional 


step of the wa 
WE 


Covers 24 common 
troubles identified by ала student 
actual sereen photos structors—A. А. Ghirardi and Н. 


+ e o 190 possible G- Middleton. 
causes of these troubles 


localized to. receiver MONEY BACK IF YOU'RE 
stage or section where NOT SATISFIED! 


they are most likely 
Neue Simply pin a $1 bill to this ad. 
e e © 253 step-by- Mail with your name and ad- 
step remedies. dress to the publisher. If not 
satisfactory, return PIX-O-FIX 
$^ auga words in 10 days and your SI will be 
In eMEDY section to refunded promptly. (Price out- 
BREMEN what to do, side U.S.A. $1.25, same money- 
back guarantee). 


Dept. RE-93, RINEHART BOOKS, Inc., Technical 
Div., 232 Madison Ave., New York 16, New York 


TRY THIS ONE 


раа ансаеа 


with a layer of thread to compress it to 
a more nearly round shape and to 
stiffen it. Then, coat the layer with 
soapy water. It is now possible to push 
the cord through with a minimum of 
effort. : 

Although this procedure was used 
when rewiring a lamp, it is applicable 
whenever a cord must pass through a 
tight tube or tubular bushing into any 
electrical or electronic apparatus.— 
Gray C. Trembly 


DRILLING PLASTICS: 


Constructors and technicians will find 
that plastic boxes, sheets, and rods are 
much easier to drill accurately if.a 
centering point is first made by care- 
fully touching a moderately warm sol- 
dering-iron tip to the point to be drilled. 
The small depression thus formed 
guides the drill.—R. J. Sandretto 


OUTLET OF TUBE TESTER 

Many tube testers have a blank 
space for installing a new tube socket 
to prevent obsolescence. Until an en- 
tirely new type of tube comes into pop- 
ular use, this space need not be wasted. 
The blank plug in the spare socket hole 
сап be removed easily and replaced with 
a retainer-ring-type a.c. receptacle. 

A v.t.v.m. or other piece of equip- 
ment can now be plugged into this re- 
ceptacle, which is wired directly across 
the tube-checker line cord. This brings 
test equipment closer to the television 
set or radio under test. Only one plug 
need be removed from the wall to make 
room for test equipment. After replac- 
ing tubes in a small radio, the set can 
be plugged right into the tube checker 
for a final test. С 

The use of this receptacle will prove 
to be a time and temper saver, and a 
great convenience.—Milton P. Persily 


RECORD-PLAYBACK 
CARTRIDGES: 


When confronted with a worn-out 
cartridge used for both recording and 
playback in some of the inexpensive 
dise recorders, a temporary replaée- 
ment or even an effective permanent re- 
pair may be made by using any type 
of high-output crystal phono cartridge 
which will fit the arm. Use a type rated 
at about 2 to 3 volts output—the higher, 

the better.—V. F. Woychoski 


HANDY CHEATER CORD 

A three-way cube tap spliced to a 
cheater cord (interlock line test cord) 
makes a handy electric outlet into which 
I can plug my soldering iron and other 
electrical equipment. When servicing 
a set in the customers’ home this is a 
real time saver, for it eliminates the 
necessity of hunting for a. wall. outlet. 
—John A. Comstock 


WORKBENCH BLACKBOARD 

A blackboard over the service bench 
is very useful. When removing trans- 
formers, and multi-section capacitors, 
make a sketch of the parts and wiring 
on the blackboard. Rewiring from 16.15 
easier than from a pencil-and-paper 
sketch.—T. F. Prosser END 
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MULTIPLE VOLTAGE SUPPLY 


In experimental work, it is often de- 
sirable to get a wide range of output 
voltages from a single power supply. 
This circuit shows how a standard full- 
wave type power, transformer can be 
used in a supply which delivers d.c. 
voltages approximately equal to one- 
half, one, and two times the r.m.s. 
voltage across the full secondary wind- 
ing. If the transformer delivers 700 
volts center-tapped, it is possible to get 
350, 700, or 1,400 volts d.c. by throwing 
the switches to the correct position. 

When both switches are in position 1, 
the circuit operates as a full-wave 


F 
WTVAC 


FIL SW 


FIL TRANS WITH HV INSUL 


power supply using V1 and V4 as rec- 
tifiers. V2 and V3 are inoperative. The 
а.с. voltage is approximately equal to 
one-half E,,, the total secondary volt- 
age of the transformer. 

Throwing S1 to position 2 trans- 
forms the circuit into a bridge which 
supplies a d.c. voltage about equal to 
E,,. With both switches in position 2 
the d.c. voltage will be approximately 
2Ei. 

The switches should be insulated to 
handle the circuit voltages without 
breakdown. Small d.p.d.t. knife switches 
will work nicely in most applications. 
C1 and C2 should have equal capaci- 
tance and their voltage ratings should 
SWPOS — DCVOLTS 
i | S2 | APPROX) 
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be higher than the peak value of E,,. 
The voltage rating of C3 should be 
more than twice the peak value of E;n- 
The filament transformers must be 
insulated for voltages higher than twice 
E,,.—Herbert L. Hardy, W2VCU 

(The choice of rectifier tubes de- 
pends on the current and voltage to be 
supplied. With a receiving-type power 
transformer the rectifiers may be 83's, 
5U4’s, 5R4-GY’s, or similar types. For 
a transformer delivering up to 1,500 
volts center-tapped at not more than 
300 ma, the rectifiers may be three 
5U4-G’s. Use one for V1 and V4. Use 
separate tubes with plates strapped 
together for V2 and V3. 

Remember that the transformer 
wattage rating remains the same re- 
gardless of the rectifier circuit. So, the 
produet of output voltage and current 
in any circuit connection should not 
exceed the wattage rating of the trans- 


former for full-wave  operation.— 
Editor) 

MODIFIED VOLTAGE DOUBLER 
Half-wave voltage  doublers are 


usually connected as in Fig. 1. This 
makes it necessary to use a separate 
capacitor for C1, while C2 and C3 may 
be a dual unit with a common negative 
terminal. If this circuit is used, Cl 
should have an insulated can, and spe- 
cial precautions must be used to avoid 
shock hazard or a short-circuit. 

The circuit in Fig. 2 is a modification 


COYNE SCHOOL 


TELEVISION 


RADIO ELECTRONICS? 


KEEP YOUR PRESENT JOB! LEARN IN SPARE TIME! 


Now, the famous Coyne School, with a background of over half a century of practical training 
experience, brings practical HOME TRAINING IN TELEVISION, Radio and Electronics RIGHT 
TO YOU—Training up to the standards that have made Coyne famous. 100 easy-to-understand 
lessons take you step-by-step through TV construction and repair, AM and FM Radio testing 
instruments, circuits, trouble-shooting, servicing, even UHF ond COLOR-TV! Practical 


JOB GUIDES wi h h h h d icii job: that 1 
dE bcp Ee ло зек та чу RUSH THIS COUPON NOW 


1 
PRACTICAL TRAINING AT SURPRISINGLY LOW COST! I 
We, don't send you—and charge for—a high sounding list of "'put-together" kits and parts І COYNE SCHOOL, Dept. 93-Т1 1 
at you may never need or use, but that could easily double the cost of the course. You 3 2 
don't need them to master Coyne Home Television Training. You get and pay only for ће 500 S. Paulina St., Chicago 12, Ill. П 
practical training you need . . . Not an old Radio Course with Television "tacked оп". І 
Every lesson deals with practical Television—Up-To-Date Television including the latest in ] Please send me, without obligation, full facts on your Ё 
Transistors—all_ made easy to understand. No radio background or previous experience 7 я AE Se PSE I 
needed, AND if costs you half of what you would expect to pay. 1 low-cost practical home training in Television. I 
1 
СЕТ FULL FACTS NOW! li dme ! 
Get in on the ground floor of Television, the booming, big-pay opportunity field of the gnome xc ert аас осо, copo I 
century. Send coupon for full facts about sensational Coyne Television Home Training— I 
No salesman will call—No cost or obligation. 1 
] Address. І 
I 
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TNT find it in 


STANCOR'S 


NEW TV 
REPLACEMENT 
GUIDE 


Easier to изе... lists replace- 
ments by manufacturer's model and' 
chassis number and also by original part number. 

Up-to-date . . . over 5600 models and chassis are covered, including 
virtually all sets built prior to 1953 as well as most 1953 models. 

You'll save time and trouble when you use this valuable Stancor reference. 
Get it now from your Stancor distributor, or write us directly for your free copy. 


Many of these units are the 
result of recommendations of 
the Stancor Servicemen Ad- 
visory board, composed of the 
top TV servicemen throughout 
the country. 


No. of Models 
Using Flyback 


| 29 


Exact Replacement 
For 


Stancor 
Part No. 


Hoffman #5035 
Philco #32-8555 
Philco 732-8565 
Philco 232-8533 & /32-8534 
Philco 32-8572 


PLUS A-8126, Universal ver- 
tical blocking-oscillotor trons- 
former for all Philo sets, 
including 1953 models. 


3592 ELSTON AVENUE * CHICAGO 18, ILLINOIS 
EXPORT SALES—Roburn Agencies, Inc., 39 Warren St., New York 7, N. Y. 


PHOTOGRAPHS 


RADIO-ELECTRONICS can use good photographs of service benches, 
service shops, high-fidelity audio layouts, and any other interesting and 
original radio-electronic devices. 


We will pay $5.00 each for good professional photos or equivalent, suitable 


for reproduction. 


Full information on subject photographed will increase their acceptability. 


The Editor, RADIO-ELECTRONICS 
25 West Broadway, New York 7, N. Y. 
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which I use to simplify construction and 
wiring. In this circuit, you can use a 
triple capacitor which has a common 
negative terminal without having to in- 
sulate the can. from physical. contact 


with the chassis. 
| 


+ + Ta. ES в 
(2 з = 


Fig. 1—Standard half-wave doubler. 


ACIN 


This circuit is suitable for use in 


receivers, amplifiers, and other elec- 


tronic devices. The output varies from 
about 200 to 250 volts, depending on 


8H 


ат spez = af 
aw it + [+ + 3 
М qs Сәду олю 2029 
o 4c 


Fig. 2—Modified half-wave doubler. ' 


the load eurrent and the values of the 
capacitors. The selenium rectifiers 
should have a current rating equal to 
or greater than the maximum load 
current.—Leon Medler, W2Y LB. 


NOVEL VT VOLTMETER 


In most vacuum-tube voltmeters, the 
tubes are operated well below their 
maximum sensitivity to avoid nonlinear- 
ity, instability, and unbalance. The 
sensitivity is then brought up to the 
desired value by using a microammeter 
as the indicating instrument. A novel 
v.t.v.m. which has a full-scale sensi- 
tivity of 0.5 volt on a 1-ma meter was 
designed by Hytron engineers. The 
circuit of the new meter is shown in 
Fig. 1. 

The tubes ‘аге  high-perveancee, 
medium-mu triodes designed for ser- 
vice as vertical output tubes in TV 
receivers. The comparatively small cath- 
ode resistors permit each tube to draw 
approximately 5 ma. Grid-current flow 
which usually accompanies such high- 
current operation of bridge tubes is 
balanced out by using a center-tapped 
voltage divider which is designed. so, 


I2A4(2) 3 


i wee 
prope MEG — 5 


(esso ads 
e 63V TO 6А15:: 


ША 3 


Fig. 1—Schematic of the high-sensitiv- 
ity v.t.v.m. designed by Hytron. 
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e SILVER ROCKET 630 CHASSIS 
Ы * with TUNEABLE • 


BUILT-IN BOOSTER 
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$Featuring NEW CASCODE TUNERS 
made for UHF interchangeable M 
uning strips and COSINE YOKEe 


Tube 
Complement: 
28 tubes 

3 rectifiers 
CRT 


All Channel 7 Booster 


* Broad band single knob control pre-amplifier 
built in to eliminate long leads which may 
cause regeneration and attenuation of signal. 

© ONLY THE MATTISON 630 CHASSIS 

HAS AN ALL CHANNEL TUNEABLE 

BUILT-IN BOOSTER THAT INCREASES 

SIGNAL STRENGTH UP TO 10 TIMES. 

THE SILVER ROCKET WILL OUT-PER- 

FORM ANY CHASSIS MADE AND IS 

PRICED RIGHT TO SELL FAST WITH 

AN EXTRAORDINARY MARGIN OF 

PROFIT FOR YOU. ALSO AVAILABLE 

WITHOUT BOOSTER. 
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Y 
Silver Rocket for 27" Operation 


ANNOUNCING 
fhe New 
AMBASSADOR 
for 1954 
The only open 
face console 
made in every 
expensive 
decorator 
finish . . . on 
guaranteed 
genuine ma- 
hogany,walnut, 
oak and other 
rare woods! ` 
The AMBASSADOR 21" and 27" 
Best Looking . . . Best Value, Too! 
Full console for eye level television, Availabl 
expensive decorator finish. Featurin 


removable safety glass. ALL CABINETS MADE 
IN MATTISON'S OWN CABINET FACTORY. 


DEALERS! SERVICE DEALERS! Here is you 

САЗО to become the "important" TV 
Di your area for THE FINEST CUS. 

TOM: BUILT LINE OF TV RECEIVERS. FREE! 

Write for Mattison's merchandising portfolio 
xplaining the "UNASSEMBLED PLAN" and e 
$1,000,000 FLOOR PLAN." 


99 
Manufactured with integrity 


е Mattison Television & Radio Corp 


$ 10 West 181st St, Dept. RE, М.Ү, 53, N.Y. е 


— R— 


When you buy from 
Mattison 


a complete Mattison 
TV Set! 
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the cathodes are always returned to 
the center of the resistance between the 
two grids. The divider chain is made 
by mounting the resistors between the 


PROBE IMEG 


То COMMON CATH LEAD 


Fig. 2—The voltage-divider network. 


wafers of a standard 2-deck, 7-position, 
2-circuit rotary switch as in Fig. 2. 


Materials for the v.t.v.m. 


Resistors: 3—1 megohm, 1/ watt; 1—150,000, 2— 
10,000, 1—300, 2—100 ohms, '/2 watt; 1— 1—2, 1—15 
megohms; 2—500,000, 1—200,000, 1—1 2—50,- 
000, 000, 115,000, 35,000 ohms, 1% tolerance 


.—5,000-ohms, 2-watts, potentiometers, 

Miscellaneous: |—10-uf, 200-volt electrolytic capaci- 
tor, 2—.03-uf, 600-volt paper capacitor. 1—2-circuit, 
7-position, 2-deck rotary switch. |—half-wave power 
transformer with 5.5- and 6.3-volt heater windings. 


1—7-prong, 2—9-prong miniature sockets. 1—6AL5, 


2—12A4 tubes. 1—0-1-та d.c. meter. 


RETRACE BLANKING FOR 630 


Vertical retrace blanking can be ap- 
plied to most grid-modulated picture 
tubes by taking a positive pulse from 
the vertical sweep circuit and applying 
it to the picture-tube cathode. This 
system is very simple but it cannot be 
applied to the 630 because the picture- 
tube cathode is returned directly to 
ground instead of to a brightness con- 
trol network as in most sets. 


6SN7-GT . 9239 


VERT BLOCKING OSC TRANS. 
TIO6(BLU LEAD) 


TIOS (GAN LEAD) 9154 


In the 630, excellent retrace blanking 
can be provided by substituting a 
6SN7-GT for the 6J5 in the original 
circuit. Rewire the socket as shown in 
the diagram so that one half of the 
6SN7-GT is the vertical oscillator and 
the other half is the blanking amplifier. 
The blanking amplifier plate (pin 5) and 
the first anode of the picture tube are 
connected to the 275-volt line through 
a 150,000-ohm resistor. The positive 
retrace spike is tapped off the plate of 
the vertical output stage and fed to the 
grid of the blanking amplifier, causing 
it to conduct heavily. This reduces the 
first anode voltage and blanks the pic- 
ture tube.—George DeLaMater END 


SEE YOUR JOBBER 
OR WRITE FOR 
CATALOG 


PERMO, INC. 


6415 Ravenswood, 


Chicago 26, Illinois 
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146 QUESTION BOX 
CONVERTER FOR 30 TO 50 MC 


? Ihave been looking for the diagram 
of a 30-50-mc converter to operate into 
a receiver which tunes from 18 to 36 
me. The Question Box of the December 
1952 issue carries a diagram of a 
tuner of this type which works into a 
10.7 mc i.f. strip. Can this circuit be 
modified to work into my receiver?— 
Е. Е. D., West.Medway, Mass. 


A. You can use the converter de- 
scribed in the December issue by modi- 
fying the oscillator circuit so that it 
tunes from about 12.7 to 32.3 me and 
feeding the converter output into the 
receiver tuned to 18 mc. A Cambridge 
Thermionie LS-3 10-те coil can be sub- 
stituted for the 10-те converter-output 
coil used in the original model. The coil 
should be tuned by a capacitor of be- 


6BE6 


The last word in 


UHF TVAvtownas-the UW-2 8 


A completely balanced broad band 
NOW AT NEW antenna covering all channels from 


tween 10 and 20 uuf. The oscillator coil 
(L3) should be increased to about 16 


EOWIPRICESI ir E кын зш, turns, with the tap about one-third the 

U HF ing wave ratio. way up. Vary the number of turns, the 

setting of the tuning slug, and the 

TV Atimu * MINIMUM WIND RESISTANCE tuning capacitors so that the main tun- 
MODEL U-4 * COMPLETELY FREE OF ing capacitor (C) tunes over the de- 

A superb antenna fea- INSULATORS sired range. You can check the range of 
during uniform goin with * EXCELLENT DIRECTIVITY the oscillator with a grid-dip meter'or 


1 tical radi E T E Sud 
300 verticaliradia oe by listening for its signal on an all- 


pedance, wave receiver. х 
You сап also convert the unit to use 
a crystal-controlled oscillator so -that 
the receiver can be used for tuning. The 
ШОМЕН УЙРЕ ЕМ DARE diagram shows how the oscillator sec- 


CORNELL-DUBILIER BAL tion of the converter tube (a 6BE6, not 
a 6BH6 as shown in the original dia- 


SOUTH PLAINFIELD, NEW JERSEY gram) can be modified for crystal 
+ 


®\ ® control. 
le 4 zs In a crystal-controlled converter the 
Er dI, * CAPACITORS _ S ANTENNAS maximum tuning range is equal to the 
[unm * ROTORS 6 VIBRATORS. * CONVERTERS tuning range of the receiver. Your re- 


3 2 ceiver covers опу 18 me (18 to 36 me) 
so you will lose 2 me of the 20 me іп 
the 30-50-me band. If you use a 12-те 
crystal in the oscillator, you can tune 
up to 48 me. A 13-те crystal will limit 
the tuning range to 31 to 49 me. Use a 
14-me crystal if you prefer to lose the 
2 me at the low end of the band. Use 
fundamental-type crystals rather than 
those of the harmonic or overtone 

1 varieties. 1 
Learn practical, professional type TV Servicing without leav- The circuit tuned to 10.7 me in ‘the 
ing your present job. Included are money-making extras such " 5 
as set conversion, master antenna installation, UHF-TV. field converter output should be replaced by 
а frt Tew, [NS Scar eem pm REE BOOK! U an Ht choke эш works well ped 
ie > MICAT 18 an me or by a broad-banded cir- 
HERE'S HOW YOU GET EXPERIENCE! | 205 W. Wacker От, Dept. RE-21, Chicago б cuit that is self-resonant at about 27 
quse а e dese) О ыы pea ume mc. Signals in the 30-50-mc band are 
3 л tuned in with the receiver’s main tun- 


сап get two weeks actual experience with Chicago's largest in- | 
dependent servicing organization. You learn by doing! Age is 


mo barrier, Many students are over 401 ACT NOW! Send for | Name... Г) Chea here ing control when the bandswitch is set 


FREE Catal 4 SAMPLE LESSON today! " 
E — Address.. to the 18 to 36-me band. The signal can 


WEST IMUNICATIONS INST der Pi City. ne. then be peaked with the converter .ап-, 


TANA 
Chicago 6, Ill. C] BEGINNERS check here for Pre-TV RadioCour: tenna tuning knob. 
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INTERCOM SWITCHING 


? Тат planning to construct an inter- ? " 

com and paging system with one master here sa versatile 
and seven substations. I would like to 
install a switching system like some 


commercial intercoms which have one WEBSTER Д.Е Е ас 
button or switch for each substation 
and an extra button for paging all sta- 
tions simultaneously. Also, I want to 
include circuits which permit any sta- 
tion to call the master even when its 


switch is open. Please prepare a dia- 
gram of a suitable switching system—| __ 
J. J. M., St. Johns, Newfoundland. dec 


rst 2- needle; 2- output Cartridge in the 


> Replacement Field! 


A. Fig. 1 shows the switching circuits 4 s 
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Fig 


for the master station. The multiple 
push-button switch will probably have | 
to be a special unit because of the 
eighth section which ties all remotes to- 


gether. You can probably have one or twist mechan 

made to order by General Control Co., Model FX for r twis echanisms 

1203 Soldiers Field Road, Boston 34, high or low output 

Mass., or P. R. Mallory & Co., Inc., In- 

sranepolis 6, Ind. Fig. 2 Eun the yr The new Model FX Featheride is a lightweight, two-needle 

ing of the CALL-LISTEN switch for eac ка] о POR Seen pes Р 

EDGE crystal cartridge especially designed for replacement 1 
installation in WEBSTER ELECTRIC and other twist mechanisms. 

Although furnished as a high-output cartridge, each Model FX 

© бел р o 

is provided with a shunting capacitor for adaptation to 

low-output applications. Model FX —complete with needles, 

capacitor, spacers and installation instructions—comes 

packed in a handsome, useful clear-plastic box 


LINEA 


CALL 


REMOTE SPAR 


The amplifier should have plenty of 
gain and enough output to deliver the 


desired volume level at each remote for protection during shipping and handling. 

point when the unit is used for paging, гт тҮ E 
because the available output is divided specifications and data 

between the seven speakers. To prevent eu а two-needle model for 33/5, 45 

power losses through mismatch when application: | 1078 RPM records. 

paging, we recommend that you use Cx without capacitor, 4.4 volts at 78 RPM, 


50-ohm intercom-type speakers and an 
output transformer with a 50-ohm sec- 


2.6 volts at 33% RPM; with capacitor, 1.2 volts 


(1000 crs): | 517g RPM, 0.6 volt at 335 RPM, 


tracking 


TO TERM 4 ON MASTER TALK-LISTEN SW pressure: 8 grams, 
cut-off £ 
8л TO TERM 8 ON PAGE BUTTON frequency: | 3500 CPs. E 
T F3 cles; one 1-mil osmium, one 3-mil osmium, furnished. 
d needles: | Push-in needles are held in friction-type chucks. 
ondary tapped at 8 ohms. In this case, 
break the connection at X in Fig. 1 and SEND FOR NEW REPLACEMENT CHART Н 
wire the transformer as in Fig. З зо Our new Featheride Replacement Chart YF-2 gives E 


that the 8-ohm voice-coil tap connects 
to terminal 1 on the PAGE button. (The 
line *to term. 8 on page button" in dia- | 
gram above is incorrect. Use an input | 
transformer with 50-ohm secondary. 

The TALK-LISTEN switch should be an 
anti-capacity type to minimize feed- 
back between the input and output cir- № Е B $ T E R E L Е с T R [| с 
cuits. То eliminate hum pickup, feed- RACINE WISCONSIN 
back, and cross-talk, you may have to 
shield all audio leads in the amplifier 
and use shielded cable for the CALL line 
and the hot leads to each station. 
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full information on how just five Featheride models 
fill virtually every cartridge-replacement need. 
Mail coupon for your copy. 


Without obligation, send Featheride Replacement Chart YF-2 


Webster Electric Co., Dept. RE-9, Racine, Wisconsin 


"Where Quality is a Responsibility and Fair Dealing an Obligation" 
WEBSTER ELECTRIC COMPANY, RACINE, WISCONSIN ө EST. 1909 


r 


TO MERIT YOUR CONFIDENCE—to 


ANCE. Each tube is attractively packaged 


carries the full RFMA GUARANTEE! 


. 33 
7) 6Y6G .... 


at similar sayings! 


Windsor ELECTRONIC TUBE CO. 


1515-C SHEEPSHEAD BAY ROAD, BROOKLYN 35, N. Y. 


your satisfaction—Every tube we ship has been 
tested in a radio or TV set for PEAK PERFORM- 


vidual carton—and, EACH WINDSOR Tube you buy 


Type Each | Туре 
3 |7A4/XXL $.57 
7АБ ..... .70 


WRITE FOR ADDITIONAL TUBE TYPES AND PRICES. 
We also stock Special Purpose and Transmitting Tubes 


insure 


in indi- 


Each 


25% Deposit with Order. All merchandise 
F.O.B. NYC. For orders less than $10, 
add $1 handling cost. Deduct 2% if full 


remittance accompanies order. All mer- 
chandise subject to prior sale and price 
change without notice. 


Dept. C-9. 


GET the MOST for your 

money — Before you 

buy, see chart below! 
World-renowned £/££ 


ringe 


eam 


Antennas 


VOLT-OHM-MILLIAMMETERS 


PE 536 КІТ $12.90. Wired $14.90 


32 526 KIT (with 1% multipliers) 
only $13.90. Wired $16.90 


Constructed of high-tensile С 


strength aircraft alumi- 
num. Pre-assembled and 
can be installed in a min- 


vte. List $3.50 


YOUR DEALER'S МАДЫ 


(кту 


Full-size 3-inch 
meter? 

400 va 
sensitivity? 
Zero to 1 v. 
range on both 
AC and DC? 


5000 v. range on 
both AC and DC? 


AC/DC sens: 
10000 /v.? 


DC end AC 
Current Ronges? 


In KIT ond 
Wired For 


Lowest cost in 


the Industry? All over $24 00 


Write for FREE Catalog MC-9& 
Pr 
ELECTRONIC INSTRUMENT CO. 


84 WITHERS STREET, BROOKLYN 1 


Model FB-V83 


Gain increases with 
frequency. Ghost prob- 
lem solved by narrow 
forward lobe of stacked 
v. 
carton to make stack- 
ing and handling ea: 


Packed two to a 


$7.50 


Will match the impedance of 
any UHF transmission line— 
open wire, oval or tubular 
twin lead. Engineered for 
powerful performance across 


the entire UHF $7.50 


Band. List 
UHF 10-Element YAGI 
Model FB-U1000 


Engineered for powerful 
performance e Pre-assem: 


open. 


NE L ELECTRONIC CO 


Alabaria 


QUESTION BOX 


INSTALLING CASCODE TUNER 
? I plan to install a Standard Coil 
cascode tuner on a TV set which has 
a split-sound i.f. system. Since this 
tuner is designed for intercarrier sets 
and, others in which the sound and 
video signals are separated outside of 
the tuner, I am at a loss as to how it 
should be connected to my set. Can you 
show me how to do it?—R. R. McC., 
Savannah, Ga. 

A. The diagram shows how Standard 
Coil's pentode and cascode tuners can 
be installed in sets where sound and 


MINER L/26.)6 


| св TO257SMC PIX IF 
Pt 2 apur 
Ж 2 


30V  XN-T52 SOUND TAKE-OFF COLL 
IN PENTODE MODEL:- ISK RES SUBSTITUTES FOR S; Duu t 


video separation take place in the plate 
circuit of the mixer. Simply connect a 
Standard Coil type XM-752 sound take- 
off coil between the output side of C18 
and ground as shown. The 2-4-uguf 
coupling éapacitor may be-a gimmick 
which is to be adjusted for best 
performance. 

If more sound output is desired from 
the receiver, the sound take-off coil 
may be moved to the plate circuit of 
the first video i.f. amplifier. In this 
case, the coupling capacitor or gimmick 
connects to the plate of the i.f. ampli- 
fier. 


TV LEAD-IN PROBLEM” 

9 I have a 6,500-foot transmission 
line connecting a 4-bay all-channel 
conical antenna to my TV receiver. The 
lead-in is No. 12 wire spaced 6 inches 
for an impedance of 600 ohms. The 
matching sections at the ends are 82- 
foot lengths of No..12 wire spaced 1% 
inches apart. 

This arrangement works all right on 
some channels and does not on others. 
I believe that there is a mis-match be- 
tween the line and the antenna and re- 
ceiver. Please give the correct dimen- 
sions for the matching section to work 
between 600 and 300 ohms.—W. P. B. 
Dobbins, Calif. 

A. A transmission-line type match- 
ing transformer is effective only at fre- 
quencies at which it is an odd number 
of quarter-wavelengths long. For all- 
channel reception, design the matching 


| section so that it is an odd number of 


quarter-wavelengths long at the fre- 
quency of the weakest channel, or you 
сап try using tapered matching sec- 
tions which are at least two wave- 
lengths long at the lowest channel you 
expect to use. The tapered section con- 
ductors should be spaced for an imped- 
ance of 600 ohms at the end which con- 
nects to the transmission line and 
spaced for 300 ohms at the opposite 
end which connects to the antenna or 
receiver. No. 12 wire should be spaced 
approximately one-half inch apart at 
the low-impedance end. 


RADIO-ELECTRONICS 


n 


QUESTION BOX’ 
SOUND-POWERED PHONES 


? I have a pair of sound-powered 
phones which operate over a 2-wire 
line 2 miles long. I would like to install 
a buzzer-and-battery signaling system 
which will not require any additional 
wires. Can you show how I may do 
this with one buzzer at each station?— 
N. P., Plymouth, N. H. 


A. Two signaling circuits are shown. 
In each, one side of the voice circuit 
is isolated and is used to carry the sig- 
naling current. A good earth ground 
must be used as the return. The 
grounds may be made to cold-water 
pipes, a bare wire running down in a 
well, or to a ground rod driven 5 or 6 
feet into moist earth. Be sure to isolate 
one of the lines so the battery current 
does not flow through either of the 
handsets. To isolate the lines, tempo- 


ae SOUND-PONERE 
STATION Nel 


STATION N°2 


4 BELL OR BUZZER $ F 


- t 
Fig. 1—One type of signalling system. 


rarily ground one line at station 2 and 
then use an ohmmeter or flashlight 
bulb and battery to check continuity 
between each line and ground at sta- 
tion 1. The line which shows a reading 
on the meter or causes the lamp to 
light is used for signaling. This is 
shown as line B on the diagrams. 

Both circuits require a battery and 
bell at each station. In Fig. 1, the bat- 
teries must have the same voltage and 
must be wired in with both positives or 
negatives connected to line B. When 


TO HANDSET 


UNEB TO HANDSET 


de 


ud 


£ 2 + 


Fig. 2—The preferred signal system. 
Bells won’t ring if line B is grounded. 


connected in this manner, the voltages 
oppose and no current flows when the 
Switches are open. If either battery is 
dead, the good battery forces current 
through it and both bells ring contin- 
uously. Closing either switch causes 
both bells to ring. 

In Fig. 2 closing one switch causes 
the bell to ring at the other station. 
The bells do not ring simultaneously as 
in the circuit in Fig. 1. This circuit re- 
quires push-button s.p.d. switches 
which are wired so the circuit is com- 
pleted through the bells when in the 
normal position. If push-button switches 
of this type are not readily available, 
you can use spring-return s.p.d.t. toggle 
switches. 

If you use the circuit in Fig. 1, take 
care that line B is not grounded. A 
direct short will cause both bells to 
ring until the batteries run down or 
the short is cleared. A high-resistance 
short circuit cuts battery life. END 
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TO ANY RADIO-TV SERVICEMAN WHO WANTS 


A BIGGER INCOME! 


ө Learn how servicing of mobile equipment has become o million 
dollar business. 


9 Learn how smart radio servicemen are cashing in. 


@ Learn how you can get in on the ground floor, what the profits 
оге, every step you take in this expanding market. This is 
opportunity knocking at your door. Don't miss out. 

@ Learn what the latest authentic FCC statistics about growing 


mobile ser 
radio servicing. 


needs in this country mean to your future in 


SERVICING 2:WAY 
Mobile Radio Systems 
PAYS BIG MONEY 


SEND COUPON FOR FULL INFORMATION, 


Letustell youFREE Н 
HowTo Cash I. 


NAME 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS, 
4900 EUCLID AVE. DESK RO-56 

CLEVELAND 3, OHIO 

(ADDRESS TO DESK NO. TO AVOID DELAY) 

1 want to know the facts, without obligation, about the profit oppor- 
tunity in 2-way mobile radio servicing. Rush me your FREE booklet: 
"There's MONEY FOR YOU IN 2-WAY MOBILE RADIO SERVICING.” 


E 


ADDRESS 


city. 


STATE 


PASTE ON A 2 CENT POSTCARD 


If you are owner or manager of a radio-TV service shop check[— 
for Employers Plan and enclo 


this- coupon with” your 


TV Receiver Sensitivity 
Measurements made 
Simple with 

The 


New "Sensi eter 


Portable 


3K Takes the guesswork out of 
TV service 


| sk Checks receiver from antenna 
A terminals to picture tube 


Microvolt scole is divided 
into 3 sections as a guide 


Aperoved Бу for the servicemen 
leading television * 


manufacturers! 


Sensitivity testing is accepted 
by servicemen as the best 
method of. determining the 
cause of bad pictures 

Consult your jobber or write for further information 


Service [NSTRUMENTS COMPANY 


422 South Dearborn Street, Chicago 5, Illinois _ 


ro" 
* 069.6 
ege 


94 out of 100 


times one call is all. 
With new One Call Kit 
adapted to include fuses 
being used in latest 
models. 


LITTE LFU S E Inc., Des Plaines, Ill. 


Ф 
е. 


Burton browne оду 


150 | MISCELLANY 


THE FUND REACHES 
$10,768.59 


HELP - 


ALL-CHANNEL 


FREDDIE-WAL 
FUND 


When the Help-Freddie-Walk Fund 
was organized in 1950 to give assistance 
to Herschel Thomason, radio technician 
of Magnolia, Arkansas, in behalf of 
his now five-year-old son, Freddie, who 
was born without arms and legs, we 
here at RADIO-ELECTRONICS were sure 
the response would be generous and 
sincere. This belief has been justified 
by the hundreds of contributions 
amounting to over $10,700 received by 
us since that time and forwarded to 
Freddie and his grateful parents. 

Some three years later, we are still 
continuously amazed and humbled by 
the quality and quantity of the response 
to our appeals. The following excerpts 
from letters received during the past 
month will best illustrate what we 
mean, 

From a letter received from Eghiche 
Harout, of Hollywood, California: “Еп- 
closed you will find two checks from the 
Har-Omar Restaurant as our personal 
contribution to the ‘Help-Freddie-Walk’ 
Fund. Please send us a number of 
reprints of your original story of ‘Serv- 
ice to Freddie' which appeared in the 
June, 1950, edition of RADIO-ELECTRON- 
ICS magazine. We would like to circulate 
these articles and establish a fund here 
in Hollywood. All proceeds would be 
sent to your organization. 

*We note that all checks should be 
sent to your magazine, but since a res- 
taurant is an ideal place to collect 
money for any charitv, we would like to 
accent cash or check donations from our 
patrons, deposit them in a bank, and 
then send you a certified check to cover 
all donations which we have collected. 

“This is one of the most heart-break- 
ing es I have ever encountered and 


q ity, and lowest noise performance. A m Tatio vernier 
| | knob permits easy, accurate tuning on UHF channels 
^ from 14 through 83. Tube complement: 6T4/6AF4, 


bow 99 6AB4, and Germanium Diode, 1N72. 
— _ $3995 
has received very little publicity here 


GREATER on the West Coast. I would personally 


pot B 0 N D E R E T0 N G U E A B 0 RATO R | E S like to congratulate уоп for the won- 


EASIER — derful work vou are doing to help this 
PUNT © Manufacturers of TELEVISION AMPLIFIERS, UHF CONVERTERS, WESTFIELD, N. J. MEMEMENNENIIFEPIMEUNM 


MIXERS, DISTRIBUTION UNITS and TV ACCESSORIES And from G. Carroll Utermahlen, of 
= Baltimore, Maryland, who has written 


m. 1 ii á us before (see the July, 1953, issue), 
OVER 50,000 eeu SERVICING BY Б 
TECHNICIANS C SIGNAL SUBSTITUTION compare myself with brave little kids 


like Freddie Thomason. So, by gum, T 
HAVE LEARNED e A BEST SELLER FOR OVER 12 YEARS! soaked off the dried-up mimeo pad and 

— \ ELT \ (NEW, UP-TO-DATE, 12th EDITION) cut out a stencil and ran it off the 
= same night that my copy of the July 


S . 
SN imnli' issue of RADIO-ELECTRONICS arrived. 
~The Modern, Simplified, Dynamic Approach to Por CIO RERO ОГО А Patrol 


i " " " tot 
| Receiver Adjustment & Alignment Problems. | says he will talk it up with the entire 
THE MOST OUT K * Nothing complicated to learn squadron and, even if all of them don't 
3 ** No extra equipment to purchase come through, some surely will . . . 
* Universal...non-obsolescent And my pals will receive their copies of 
OF BASIC TEST * Employs only Basic Test Instruments my mimeod memo the same time you 
103 pages. Invaluable in- Ask for "5.5.5." at your local Radio Parts Jobber or receive this letter. . . . The mimeod 


EQUIPMENT formation that will help} remit 40¢ in small stamps or coin directly to factory. | thing will also go to at least two club 


you re-double the val ETUR A Е à 
your basic test equipment. publications having considerable circu- 


for A.M.-E.M.-TV РВЕСІІОМ АРРАКАТИЅ СОМРАМҮ, ІМС. | lation, not so much in quantity as sin- 
92-27 HORACE HARDING BLVD.. ELMHURST 4, N. Y RA D П о T E L E CT R [o] N 1 С S 


MISCELLANY 


cerity of response to pleas such as 
little Freddie’s.” 

We have been happy to supply both 
of the above readers with reprints of 
the Freddie story of June, 1950, en- 
titled “Service for Freddie,” and if we 
can co-operate in any other way with 
them or anyone else wishing to set up a 
sort of subsidiary action on the Freddie 
front, we shall most certainly be happy 
to help out. 

We would also like to say “thank 
you” to C. V. Passantino, of the Pas- 
santino Printing Company, New York, 
who donated as “service for Freddie” 
the work on the reprints. 

And may we just add to the above 
a note of urging each and every reader 
to send in his contribution, whenever 
possible. No amount is too small to re- 
ceive our sincere thanks and acknowl- 
edgment. Make all checks, money orders, 
etc., payable to Herschel Thomason. 
Address letters to: 

HELP-FREDDIE-WALK FUND 
c/o RADIO-ELECTRONICS Magazine 

25 West Broadway, 
New York 7, N. Y. 


FAMILY-CIRCLE CONTRIBUTIONS 


Balance os of June 18, 1953 ...... $ 602.50 
FAMILY CIRCLE Contributions os 
Cy dt LB E ЛЫК ЕЕЕ $ 602.50 
RADIO-ELECTRONICS CONTRIBUTIONS 
Balance: as of June 18, 1953 .....-. $10,121.09 


A Father, Silver Spring, Moryland..$ 1.00 
Anonymous, Montreal, Canada ... 3.00 
Anonymous, Ulster Park, New York 1.00 
Colin Covert, Iselin, New Jersey .. 1.00 
H. T. Dowd, San Angelo, Texas ... 1.00 
Har-Omar Restaurant, Hollywood, 
КОЧ ПТ! << нуу ett 15.00 
William Kieson, Jr., Bernalillo, New 
Mexico 20.00 
Ray Martin, Baltimore 5, Maryland 1.00 
РОЛШ О An oy Оона 200 
$ 45.00 
RADIO-ELECTRONICS — Contribu- 
tions as of July 17, 1953 ....... $10,166.09 
FAMILY CIRCLE Contributions .. 502.50 
TOTAL Contributions as of July 17, 
WEE: озова узды оосо $10,768.59 


Radio Thirty-five Bears Ago 
Эп Gernsback Publications 


HUGO GERNSBACK 
Founder 
Modern Electrics .. 


Electrical Experimenter . 


Some of the larger libraries still have conies of ELEC- 
TRICAL EXPERIMENTER on file for interested readers, 


September 1919 
ELECTRICAL EXPERIMENTER 


Possibilities of High Frequency Cur- 
rents, by John E. Pritchard 

*Fog Warning" Radio-Telephone 

1 K.W. Quenched Gap Transmitter, by 
Lester F. Ryan 

Valves, by Prof. A. U. Dion 

Vacuum Valve Construction, by R. H. 
Shaw 

How to Use the Potentiometer 

The How and Why of Radio Apparatus, 
by H. Winfield Secor END 
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With this new TRI. dimension 


colored 


You can build 
this powerful 
5-tube superhet 


ARKAY, world's finest radio & TV kits, shows you 
how—even if you have no technical knowledge or 
background—to bvild a fine radio with their new, 
easy, yet foolproof method. 


Other ARKAY Kits: 
Portable Radio Kits 
1 band—2 bands 


Amplifier Kit 
hi-fi, 8 watt output 


Record Changer Kit 


dimensional sound 


Phonograph Kit 
3-speed motor 


АС Radio Kit 
3 bands, 110 or 220 V. 


AC/DC Radio Kits 
1, 2, 3 or 4 Bands 


Ohm-Volt. Milliameter 


Vacuum Tube Voltmeter Kit 


Signal Generator Kit 
Write for complete catalog 


10e. Regular price: 


ARKAY 


Instruction Book 


Model S5E: ARKAY 5-tube 
superhet. RADIO KIT. 
Complete with glistening bakelite 


cabinet, all parts plus ARKAY's 


Book at no additional 51495 


cost. Ivory or walnut.Complete Walnut 


3-D Color Diagrams 
Step by step, you follow the 3 simplified wiring 
diagrams printed in different colors on translucent 
sheets. Each forms a complete circuit and when 
completed—you have a top quality radio worth 
much more than your cost. 


ARKAY Kits and Parts are fully guaranteed! 


Book includes: 


LIMITED TIME OFFER: Get this Tri-dimensional instruction book from your local jobber for only 
i¢ Get yours today! 


15 pages, fully illustrated 
Voltage and resistance chart 


Photos of set before & after wiring. Latter is in full 
color to check your wiring 


Review of radio receiver theory 
Superheterodyne receiver stages 
Pictorial diagrams 

Step-by-step instructions 


Schematic plus photographs of all parts for easy 
identification 


Complete parts list for checking 

Complete, detailed instructions from unpacking 
your kit to alignment without signal generator 
Standard color code for resistors and capacitors 


world's finest radio kits 
RADIO KITS, INC., 120 Cedar St., N. Y. 6 


TUBE LOCATO 


This new book is a money-making 
time saver for TV Novices and Ex- 
perts alike! 


Tells in plain words exactly which 
tubes to replace to eliminate each 
and every trouble caused Бу 
burned out or defective tubes and 
shows the exact location of the 
particular tube or tubes which 
must be replaced. 


Over 135 common ТУ troubles listed 
with explicit directions for locat- 
ing the defective tubes which cause 
each of these faults. 


tube sei 


JUST OFF THE PRESS — A NEW SPEED TV SERVICING SYSTEM 


ТУ TUBE LOCATOR contains copy- 
righted trouble 
Location Guides for over 3000 of 
the most popular TV models, One 
hundred and fifty six tube location 
charts cover the products of more 
than 110 ТУ manvfacturers from 
Admiral to Zenith. These include 
1947, 1948, 1949, 1950, 1951, 1952 and 
1953 models from the earliest types 
to the latest sets made for com- 
bined UHF and VHF. 


A veritable storehouse of valuable 

b cing. information,all con- 
tained in a single volume priced 
very low for large volume soles. 


SERVICEMEN! 
FREE SPECIAL OFFER 


Indicating Tube 


If your parts jobber has not 
as yet stocked these new TV 
books ask him to sign 


"REQUEST FOR FREE 
INFORMATION" 


Send this in with your order 
and we will include val- 
vable TV BOOK AS A 
FREE GIFT FOR. YOU. 


PRICE ony $T 
PP иш ш ин пш ид пи вы ee тшшш шн БИ РА 


TV TROUBLE TRACER Н. G. CISIN, Consulting Engineer, Dept. Е-21 Й 


70 Common TY troubles traced to source and cured. 200 Clinton St., Brooklyn Т, N.. Y. 


Copyrighted trouble indicating tube location guides = t E 
of over 500 most popular TV models. Many models g Ph following postpaid i 
different from those shown in TY TUBE LOCATOR. CTV Tube Locator []Trouble-Tracer . " 
Contains over 70 illustrations and tube locatio Enclosed find $......... Full Payment 

guides. Forty most common picture troubles illus- i. 


trated, with symptoms described, causes given and 
remedies prescribed. 


PRICE o 50¢ SUAM 


i JOBBER REQUEST FOR FREE INFORMATION I 
y Without obligation send us full information about Н. G. Cisin's Television Service Books, i 


И Мате of Jobber 
E Address 


152 


to the 
E.E. or 
PHYSICS GRADUATE 


with an interest 
or experience in 


RADAR or 
ELECTRONICS 


Hughes Research and 
Development Laboratories, one 
of the nation’s large electronic 
organizations, are now creating a 
number of new openings in an 
important phase of operations. 


Here is 

what one of 
these 

positions offers 
you 


OUR COMPANY 
located in Southern California, is presently 
engaged in the development of advanced 
radar devices, electronic computers and 
guided missiles. 

THESE NEW POSITIONS 
are for men who will serve as technical ad- 
visors to the companies and government 
agencies purchasing Hughes equipment. 

YOU WILL BE TRAINED 
(at full pay) in our Laboratories for several 
months until you are thoroughly familiar 
with the equipment that you will later help 
the Services to understand and properly 
employ. 

AFTER TRAINING 
you тау. (1) remain with the Laboratories 
in Southern California in an instruction or 
administrative capacity, (2) become the 
Hughes representative at a company where 
our equipment is being installed, or (3) be 
the Hughes representative at a military base 
in this country—or overseas (single men 
only). Adequate traveling allowances are 
given, and married men keep their families 
with them at all times. 

YOUR FUTURE 
in the expanding electronics field will be 
enhanced by the all-around experience 
gained. As the employment of commercial 
electronic systems increases, you will find 
this training in the most advanced tech- 
niques extremely valuable. 


How 

to 

apply 

If you are under 35 years of age 
and have an E.E. or Physics 


degree and an interest or 
experience in radar or electronics, 


write 


to HUGHES 


RESEARCH AND DEVELOPMENT 
LABORATORIES 


Scientific and Engineering Staff 
Culver City, 
Los Angeles County, California 


H Assurance is required that the relocatiori of the H 
[applicant will not cause the disruption ofan р 
1 urgent military project. 1 
ps 2 


PEOPLE 


E. Finley Carter was appointed vice- 
president and technical director, and 
Howard L. Richardson was appointed 
vice-president in charge of engineering 
operations of SYLVANIA ELECTRIC PROD- 
UCTS, New York City. Carter was for- 
merly vice-president in charge of en- 
gineering, and Richardson was vice- 
president in charge of industrial rela- 
tions 


Lefi—E. F. Carter; 
right— 

H. L. Richardson 

Vernon A. Dupy and Edward L. Lape 
were named general sales manager and 
general merchandising manager, re- 
spectively, of UNITED Motors SERVICE 
DIVISION of General Motors Corp., De- 
troit. Dupy, who had been general mer- 


У. А. Dupy Е. L. Lape 


chandising manager, succeeds Wilmer 
A. Hagen, who died recently. Lape was 
formerly assistant general merchandis- 
ing manager. 

J. K. Poff joined 
PYRAMID ELECTRIC 
Co., North Bergen, 

J. capacitor 
manufacturer, as 
sales manager of 
the Jobber Division. 
He was formerly 
jobber sales mana- 
ger of ERIE RESISTOR CORP. 


Eugene M. Keys, 
former executive 
vice-president of 
EDWIN I. GUTHMAN 
Co. Chicago, was 
elected president of 
the corporation. He 
succeeds Edwin I. 
Guthman, founder 
of the company, who 
died of а heart 
attack last spring. 


Ralph R. Stubbe 
INSTRUMENT CORP., Elizabeth, N. J., 
as assistant chief engineer. Stubbe has 
spent 15 years in nithe electronic industry 
with such com- 
panies as Hoffman 
Radio, Westing- 
house, Hazeltine 
Electronics, and 
NBC. He will make 
his headquarters in 
the General Instru- 
ment home plant in 
Elizabeth. 


E. M. Keys 


joined GENERAL 


R. R. Stubbe 


Nationally 
Famous 


T.V.SETS) 


Check these luxury 
features: Ultra 
sensitivity, dynamic 
range control, UHF 
adaptability, Duo 
205 Table power | supply, 20” console 
ni 

5134-50 Systm. <. ania $149.95 

a beautiful Mahog- á " 
Pere Tax’ any Finish Cabinet. "excise Tax" 


ALSO AVAILABLE T.V. CHASSIS 


All sets have full 1 yr. factory picture tube warranty, 
and standard 90 day RTMA parts warranty. 


MAIL and Phone orders filled. $25 deposit, Balance 
C.0.D., Shipping Charges Add'l. 


STEPHEN SALES CORP. 


45 Crosby St, N. Y. 12, Phone WO 4-8233 


17^ Table 


$122.68 


РІ. $12.27 Fed. 
Excise Tax 


21" Console 


5164.55 


РІ, $16.50 Fed. 
Excise Tax 


mmm Dealer Inquiries Invited, 


me HERE IS LATE INFORMATION IN A 
HANDY FORM FOR RADIO & TELEVISION 
RREPAIRMEN, SERVICEMEN & STUDENTS 


2VOLS $A COMPLETE SIA 

Li PAY ONLY EMO. 
IT PAYS TO KNOW! 
AUDELS T.V.-RADIO SERVICE LIBRARY 
ents the important subjects of Modern 
io, Television, Industrial Electronics, 
M. Public Address Systems, Auto, RERO 
craft Radio, Phonograph Pick-U; 
ie Principles—Constructio 
allation — Operation — Repairs — Trouble 
Shooting. Shows How to get Sharp, Clear 
T.V. Pictures. Install Aerials—How to Test. 
Explains Color Systems & Methods of Con- 
version. 1001 Facts—Over 1260 Pages—625 
Illustrations—Parts & Diagrams—Valuable 
for Quick Ready Reference & Home Study. 
Tells How to Solve T. V. & Radio Troubles— 
Answers T.V. & Radio Questions. 
Get this information for Yourself. 

7 DAY TEST—ASK TO SEE I 


-MAIL TRO 


AUDEL, Publisher: t., N.Y. IO 
Май AUDELS Т.У, E LIBRARY 2 Vols. $6 

e iriak iP 07 in 7 days and 
$1 montMy unni Se is paid. Otherwise twill return theme 
Name. 
Address. 
Occupation. 

RE 

Employed by. 


RADIO-ELECTRONICS 


PEOPLE 


Martin Bettan, director of sales and 
engineering for Radio Merchandise 
3 j Sales, was elected 
president of the AN- 
TENNA MANUFAC- 
TURERS ASSOCIATION. 
Other officers in- 
clude Benjamin 
Snyder, Snyder 
Manufacturing Co., 
vice-president and 
Edward Finkel, 
JFD Manufacturing 
Co., secretary-treas. 


M. Bettan 


Obituaries 


Charles H. Caine, vice-president in 
charge of Midwest sales for CORNELL- 
DUBILIER ELECTRIC CORP., South Plain- 
field, N. J., died in Chicago. 

Rear Admiral Cyral A. Rumble, USN 
(Retired), director of Government Re- 
lations for ERIE RESISTOR CORP., Erie, 
Pa., died in Washington, D. C. 


Personnel Notes 


. . » Glen McDaniel, who served as the 
first paid president of the RTMA, was 
elected temporary president of the as- 
sociation pending the selection of an- 
other full-time paid president. He will 
continue as general counsel. Robert C. 
Sprague of SPRAGUE ELECTRIC Co. was 
elected chairman of the Board. Other 
officers include Leslie F. Muter, MUTER 
Co., treasurer; Dr. W. R. G. Baker, 
GENERAL ELECTRIC, director of the En- 
gineering Department; and James D. 
Secrest, executive vice-president and 
secretary. 

... Neal W. Welch and Dr. Wilbur A. 
Lazier were appointed vice-president 
in charge of sales and vice-president 
and technical director of research and 
engineering, respectively, for SPRAGUE 
ELECTRIC Co., North Adams, Mass. Mr. 
Welch was formerly director of sales 
and Dr. Lazier was formerly with 
Charles Pfizer & Co. Dr. Preston Robin- 
son, former head of the Research and 
Engineering Department and a member 
of the Board of Directors, will continue 
with Sprague as a consulting engineer. 
Paul J. Crittenden and Hollis R. Wag- 
staff were elected assistant treasurers 
of the company. j 

. .. Robert О. Bullard, formerly head 
of industrial tube operations of the 
GENERAL ELECTRIC Tube Department, 
was named general manager of the 
newly formed Industrial and Transmit- 
ting Tube Subdepartment. Managers of 
other newly-formed subdepartments in- 
clude L. Berkley Davis, former head of 
receiving tube operations, as manager 
of the Receiving Tube Subdepartment, 
and Robert E. Lee, former cathode-ray 
tube ‘operations head as manager of 
the Cathode-Ray Subdepartment. 

. . . Elise Harmon was appointed head 
of printed circuit activities of AEROVOX. 
CORP., New Bedford, Mass. Miss Har- 
mon was formerly a chemist and en- 
gineer at the Bureau of Standards. 

- . . A. Cameron Duncan. was named 
manager of merchandise operations of 
the Home Instrument Department of 
RCA VICTOR. Joseph J. Kearney, former 
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Another RAD-TEL Extra! 


Carbon, Wire Wound, Carbon Film, Standard RMA Color Code or Value 
Printed. Uninsulated Type. 1; Watt, 1 Watt, 2 Watt and Some 10 Watt. 
Very Few Duplications or Odd Values! 
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ASSORTED 
RESISTORS 


$1.39 


Day 
Service! 


Type, 
1A5GT 
1A6G 


KSEE IIMS: 


> 
БРОК GRURAQU! 


All Tubes Indi- 
vidually Boxed! 
Check this list 
for Fully 1-Year 
Guaranteed 
Tubes. Order 
Today! 


Phone: Essex 5-2947 


Dept. RE9 


“Int 
ie 115 Coit Street 
IRVINGTON 11, Н. J. 


THE NEW TV 


DYNATRACER 


a LOCATES 
DEFECTIVE 

COMPONENTS 
INSTANTLY |. 


TRACES TV 
SIGNALS and 
VOLTAGES 


REQUIRES NO 
ADDITIONAL 
EQUIPMENT 


Makes Television 
Servicing Easier, 
Faster and 
Ppd. More Accurate 
or COD & Chas. —ATLOW COST 
Ideal for trouble-shooting television in the field or on 
the bench. Used under actual operating conditions, 
will out-perform more expensive testers. 
A MUST FOR EVERY ALERT TV TECHNICIAN! 
SPECIFICATIONS: The *"DYNATRACER" is a 
self-powered quality instrument designed to trace TV 
signals through any Video, Sound, Syne, AFC ог 
Vertical and Horizontal Sweep Circuit—will isolate 
trouble to a stage or component. 
ADDED FEATURE: The “DYNATRACER” will 
also trace voltages and instantly locate open, shorted 
or intermittent condensers, resistors, coils, speakers, 
iransformers, ete. 
COMPLETE INSTRUCTION BOOK ENCLOSED 
10-DAY MONEY BACK GUARANTEE 
Clip Adv. . . . Write Name and Address in Margin. 
Attach $5.00 Bill, Check or M.O. and Mail to 


ELECTRONICS СО. 


8509-21st Ave., Dept. 105, Brooklyn 14. N. Y. 


OUTSTANDING—— 
TRANSFORMER VALUES! 


325-0-325 at 225 ma, 6.8 at 5A, 5V at ЗА. Pri. 115V; 
60 cy. AC. Size, 4%” x 4%” x 3 7/10", 

Only. ..56.95 ех, 
350-0-350 at 300 ma, 6.3 at 4A, 6.3 at ВА, BV at ЗА 
Pri. 115V, 60 cy. AC. Ошу... n. $7.95 62 


350-0-350 at 350 ma. 6.3 at 10A, 5V at 
60 cy. AC. Only n 


450-0-450 at 200 ma 
60 cy. 


SV at 3A, 6.3 at 
AC. In shielded case. Only 


e. 

920. 2 T : $7 6 S 

920-0-020 or 740-0-740 AC at 200 ma. es 

ty. AC. Upright shielded case. Excellent ome 
Only.. 5100 

Isolation transformer, Uset у 

Pri. 117V, Sec 180V AC ar oi [^ mm М 

% amp. б ШЕЕ. 


Isolatio 
Also, 6, 


2.5V at 10А AC. 10,000у 
RMAC. Only ss. eee ee 
Modulation tran 


5 watt. Both pri, and se 
+000 ohms. Pri. 50 ma per 
ma depending upon connec. 
.45 ва. 
mer, 60 watt. Also adjustable with 

2000 to 20,000 ohms. Pri. 


Modulation transfor; 
pri. and sec. adjustable for 


150 ma per side, Sei 


150 or 
connections used. Only 


eene $9.60 ta. 


OFFENBACH-REIMUS 


1564 Market Street, San Francisco, Calif, 


YOUR 


HIGH-PAYING 


interesting career in 


TELEVISION 


starts here! 


HOME STUDY 
COURSE 


with one of America's 
LARGEST schools 


There’s a place for 


YOU in the tre- 
COMPLETE mendous, billion- 
PARTS DED, dollar Television, 
вую YOUR | Radio & Elec- 


awn TV SET! | tronics industry! 
It’s so easy to get 
started 
famous CRESCENT 
SCHOOL course. Learn 
at home, in your spare 
time. Illustrated, simpli- 
fied lessons and kits to 
practice on. No previous 
training needed. Send for 
FREE sample lesson... 
make this day the day you 
started on your way to a 
brilliant profitable career! 
APPROVED FOR KOREAN VETS 


Also Day & Eve. Classes 
Trained at Our School 


Ss CRESCENT 
SCHOOL 


SM 
LLLI 
j 
"One of the Largest 
of its kind" 


CRESCENT SCHOOL 
500 Pacific Street, Bklyn. 17, N.Y. 


| sis: Rush your FREE sample lesson and full I 
details about the CRESCENT SCHOOL Course— 
] at no obligation to me! 


O Home Study Course 1 Residential Course 1 
І МАМЕ 


м} ADDRESS. — 
(ЖО — — — OZONE —STATE. 
^ m: o m mm m юш ша эш шш 
— 
~, - 


1.99 for 7" 1200 foot. 
1.09 for 5" 600 ft. 
.69 for 4" 300 ft. 
.29 for 3" 150 ft. 
(plastic reel included 
with all above sizes) 


Money cheerfully refunded if 
u do not find this даре 


d and as good 
ine 


you are sk 
souri send 
we'll roll 


COMMISSIO 
2503 Champlain Street, N 


with the| 


PEOPLE 


manager of the East Central renewal 
sales district of the RCA Tube Depart- 
ment, succeeds Duncan as renewal sales 
manager for RCA radio batteries. 
...C. R. Hammond and О. P. Susmeyan 
were named assistant vice-presidents of 
the Receiving Tube Division of RAY- 
THEON MANUFACTURING Co., Waltham, 
Mass. W. M. Thompson was appointed 
assistant vice-president of the Ray- 
theon Power Tube Division. Hammond 
was formerly equipment sales manager 
of the Receiving Tube Division, and 
Susmeyan was plant manager. Thomp- 
son directed purchasing operations of 
the Receiving and Power Tube Di- 
visions. 

. Milton R. Schulte, vice-president 
in charge of the Electronics and Flash- 
ers Divisions of TuNG-SoL ELECTRIC, 
INC., Newark, N. J., was elected to the 
Board of Directors. 

-.. Maury R. Jungman joined BRACH 
MANUFACTURING CORP., Division of Gen- 
eral Bronze Corp., Newark, N. J., as 
distributor sales manager. He will re- 
port to Ira Kamen, vice president in 
charge of TV sales. Jungman was for- 
merly sales manager of Oak Ridge 
Produets. 

. .. Arnold Letteken was named sales 
manager of MERIT Соп, & TRANS- 
FORMER CORP., Chicago. He has been 
with Merit for 10 years in charge of 
industrial sales in Chicago and also 
served as purchasing agent. 

77 acob J. Repetto was promoted to 
assistant sales manager of CLAROSTAT 
MANUFACTURING Co., Dover, N. H. He 
was formerly superintendent of design 
and drafting. 

... Dr. W. R. G. Baker, vice-president: 
of GENERAL ELECTRIC and director of 
the RTMA Engineering Department, 
was awarded the 1953 Medal of Honor 
by the RTMA at its June convention 
in Chicago. 

- .. Gordon D. Ferrell was named per- 
sonnel director of ERIE RESISTOR CORP., 
Erie, Pa. Richard F. Paulsen succeeds 
him as employment manager. 

... Berne Fisher was appointed director 
of engineering of STANDARD COIL PROD- 
ucts CO, INC, Chicago. He was for- 
merly chief engineer and production 
manager for General Instrument Corp. 
... George B. Fraser was elected presi- 
dent of AsTATIC CORP., Chicago, manu- 
facturer of phono pickup arms, car- 
tridges, microphones, TV converters 
and boosters, and other electronie de- 
vices. He was formerly vice-president 
and general manager. He will also re- 
tain his title as treasurer of the com- 
pany. 

... Joseph F. Bozzelli, formerly with 
Haydu Bros., joined the Special Purpose 
Electronie Tube Dept. of BENDIX RADIO 
DIVISION, Eatontown, N. J. 

... Donald W. Pease was promoted to 
the position of chief draftsman of 
CLAROSTAT MANUFACTURING C0., Dover, 
N. H. He was formerly assistant chief 
draftsman of the company. 

. .. A. Raymond Bermond was ap- 
pointed advertising manager of the 
Radio Division of HALLICRAFTERS, Chi- 
cago. He was formerly assistant adver- 
tising manager for the company. END 


FREE! 


THE HOTTEST VALUE- 
PACKED BULLETIN 
IN THE MAILS! © 


WHOLESALE 
RADIO PARTS 
COMPANY, Inc. 


311 W. Baltimore St. 
Baltimore-T, Md. 


Write for 
New FYI 
#201 
Just Off 
The Press 


COAST ELECTRONICS has the 


8'2” OSCILLOSCOPE 


THE GREATEST OSCILLOSCOPE 
FROM COAST TO COAST 


ALL THE FEATURES 
OF THE FAMOUS 
MODEL #300 PLUS: 


Ж INTENSIFIER ANODE 
ж HI-LOW-NORMAL SYNCH. 

(A Precise First) 
* 8% INCH TUBE 

(A Precise First) 
*k VOLTAGE REGULATION 
(A Precise First) | 

В л | 


See Precise Ad Page 132 |р, 


,The only 8%” Oscilloscope on the commercial 
market today. We have this Precise "scope" for 


you... 
NEW 7” Oscilloscope Kit... $ 94.95 
LATEST 812" Oscilloscope Kit....... $129.50 


OTHER PRECISE KITS AVAILABLE: 


MODEL 909K-VACUUM TUBE VOLTMETER $25.98 
MODEL 630KA—RF-AF TV & MARKER GENERATOR 

(pre-assembled head) S $38.95 
MODEL 610KA-RF SIGNAL GENERATOR 

(pre-assembled head) $28.95 
MODEL 635K-UNIV. AF SINE, SQ. & PULSE GEN. $33.50 


Terms: All merchandise shipped FOB Alhambra, California. Prices 
slightly higher in the West. Prices and specifications subject to 
change without notice. Include 20% deposit for C.0.0."s. WRITE 
FOR NEW CATALOG — FREE! 

COAST ELECTRONICS SUPPLY CO. 

527 W. Main Street * Alhambro, Calif. 

О Send me. 

O Enclosed find $. 


Dept. РІ 


deposit. Balance COD. 


in full. 


O Enclosed find $ 
NAME. 
ADDRESS. 
em. 


ZONE... STATE 
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САИ 01 
oca. ио Ог RECT Еро 
CORPORATION T V CA B l N E T $ ДЇ 


WHY PAY MORE! COMPARE! Don't be misled by other offerings similar in ор- TO 
Standard Brand pearance to these original TELESOUND creations—but not in quality! Our Ul 
—1 үн. GUARANTEE | cabinets аге massively constructed, fully reinforced, smartly styled in the 
m modern manner, and offered to you at today's LOWEST PRICES for quality cabi- 
neis of fhis type. Prompt Factory-to-you shipments. Buy with confidence! AII 
cabinets illustrated available in Ribbon stripe Mahogany. Add 10% for Blonde 
Korina. Complete catalog on request. 


24" Model: 3I^x24"x. odel 26 Model 875 
i $56.50 үн : A НВУ ели. н н 42", W 2572", 
1, Model правы 22”, 60 Ibs, W 27” Бесна W 40” D 23". 


$56.50 a 
56.50 $54 z H o $117.00 $69.50 


TV CHASSIS SPECIAL VALUES! 


all less picture tube 


Save Money With TELESOUND “Package Deals"! 


Famous, VIDEO S30DX TV Chassis, Super-powered, complete with rece 
tubes, OUR LOW PRICE, less picture tube 


Order the TeleSound Cabinet you want, combined 
Speaker, and your choice of picture tube, at these teri 


$139.50 


o 530DX chassis, 12" PM 
c low prices! 


EO 630 Super-Deluxe . 
EO 630-DX Chassi 
EO $30DXC-27 for 
TECHMASTER C-30 TV Chassis . 


CABINET Combined NS Video 5302 Reni 12" PM EGER and TECHMASTER 1930 TV Chi is 
STYLE " CRT CRT "CRT 24" CRT CRT TECHMASTER 2431-P TV Chas. 1111..$199.50 
200 TED E. 7.25 DD 


аата include 25% deposit with orders, balance C.O.D. All shipments 


260 $216.00 224.75 227.00 EE E B. NYC. Prices Subject to change without notice. 

300 $217.75 226.75 228.75 263.78 326.25* 

500 $201.25 210.25 212.25 263.75  326.25* oand zx змі Mant 
875 $230.25 239.00 241.25 276.25  338.50* factarers of Custom TV. 
875-D $275.25 284.25 286.50 321.25 — 383.75* ound HL Deco 
1200 $284.75 293.75 296.00 330.75 — 393.25* 


421 West 28th Street New York 1, N. Y. 
Phone: WI 7-0719 


FOR OTHER TV CHASSIS, ADD: for Video 630; $5, Video 630-DX, jus Techmaster C-30, 
$10; 1930, $40; 2431-Р, $60. "These models equipped with Video 530. 27 chassis. 


STANDARD ALL RADIO 
BRANDS & TV TYPES 


| Standard Warranty ... Bulk Packed or Individually Boxed 


GREYLOCK’S 
ww BARGAIN FLYER 


£SN7GT . 48 125N7GT . 65 
te 185  19BG6G . 1:59 
forievery, Sect ii] 185 19781... 1б 
АЫ ЕТ .. в 
SERVICEMAN 3527 hi d 
m &XSGT ... (48 35B5; ....' 165 
rie AMATEUR i l2AT6 ... .45 35C5 . 165 
e EXPERIMENTER; 12АТ7 ant :80 eu 5 0 
i 6...1 „5 . 
ы TECHNICIAN SS 12AU7 .65 35257 . .42 
с i 
6 11 «57 . 65 
LIMITED QUANTITY 12BH7 >.. 175 50L6GT ... .60 


UNPRECEDENTED SPECIAL ANTENNA OFFER! 
BROAD BAND* ANTENNAS 
for all Hi-Band channels 7 thru 13. 
SNYDER Hi-Band Folded Dipole and 
reflector, channel 7 thru 1 
VEE-DX 5-element Yagi 
Channels 7 thru 13%. Each $2.25 
VEE-DX 4;ejement. Yagi XR 


Channel 7 thru : 
VEE-DX Stacked d-elome 

Channel 7 thru 13° .. -..Complete $1.99 $ 
È FREE — Big 68-page GREYLOCK 1953 CATALOG È 
Ë “The essential Buying Guide" of the Radio & TV | 
i Industries — free to all. purchasers from our new 
7 Bargain Flyer eos 
| man 
| 
i 


&K6GT ... 150 


Sa ET eS 
ш STANDARD WARRANTY ... Bulk Packed їп 
SET MFR'S Original Mfr's. Nested Cartons or Individ- 


$ 0 R P L US ually Boxed—BRANDED. Every tube meter 


& chassis ested for top quality. 
6BH6 ..... Ta 12SN7GT 


115 Liberty St, N.Y. 6 
Phone ВЕ 3.0224 


a 

GREYLOCK ELECTRONICS Dept. С- y 

115 liberty St., N. Y. 6 

Send FREE Bargain Flyer #200-1 at once to: 


L| 
В Nome . 
Н 


19 6K6G) 7 
More than o0 types in stock, include all your needs when ordering. 
Orders less than $10.00—add $1.00 service charge. Terms: 2596 rder, balance: C.O.D.. All? 
subject to change. without notices F.O.B. New York City. Mail order 


RANSAMERICA ELECTRONICS CORP. 


(^ 120 LIBERTY ST., NEW YORK 6, N. Y. | COrtlandt 7-4307 
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plus BROA 


Full Details 


TARE ED SJ at yor raco 


TECHNICAL APPLIANCE CORP. DISTRIBUTOR 


Sherburne, New York 
In Canada: Hackbusch Electronics, Ltd., Toronto 4, Ontario 


GET 'EM Vidaire 


TEL* ATTEN 


Eliminates overloading due to strong signals 1 

Reduces buzz їп intercarrier sets 1 

1000 to 1 change in signal reaching antenna 
posts 

Vernier adjustment for all signal areas 

Simple installation, connects with only 3 leads 


idaire etectronics mre., co. 


Manvfacturers of: | 

TV COLOR EQUIPMENT e T1 AMPLIFIERS. e ELECTRONIC DEVICES 
Factory: Nat'l. Sales Office: Phone No.: 
LYNBROOK, N. Y. 6 EAST 39th ST., NEW YORK 16, N. Y. LE 2-7372 


OSCIL-O-PEN 


EI Extremely convenient test oselllator for all radio 
mathematics and T ч servicing; alignment e Small аз а pen • Self 
theory and design, t powered œ Range from 700 cycles audio to over 
Self-help opportuniti 3.8. 600 megacycles u.h.f. * Output from zero to 195 
in Aeronautical, 1, v t, Low in cost e Used by Signal Corps 
Mechanical Engineering. G. * Write for information. 


September, December, “March, June. Catalog. GENERAL TEST EQUIPMENT 
INDIANA TECHNICAL COLLEGE | 38 Argyle Ave. Buffalo 9, N. Y, 


189 E. Washington Blvd., Fort Wayne 2, Indiana 


COMMUNICATIONS 


DON'T SHOCT! 
Dear Editor: 

Along about 1926 or '27 I was in the 
radio game in Dallas. That was the 
time console radios were just coming in. 
We sold a console set to a customer and 
about two days after Xmas I got a rush 
call to see why this set had suddenly 
developed a very disagreeable speaker 
rattle. An inspection revealed that the 
cone was full of small holes and the 
reason was found in the bottom of the 
cabinet—a barrelful of B-B shot. 

Father had bought little Junior an air 
rifle for Chirstmas, so Junior propped 
up a target in front of the nice, round 
speaker grille. Result: one very bad 
case of rattles from said speaker. 

Here's hoping no Junior ever sets up 
a target in front of a 27-inch television 
set. There might be a big bang. 

Doc MILLER 

Keller, Texas 

(Junior would probably have more 
sense, but Pop might not. In fact, one 
New York State father put a “38” slug 
through the family TV picture tube 
only a few months ago, because the 
kids kept the set going while he was 
trying to get some sleep. But wait till 
next Christmas, when Junior tries out 
his new Hypergalactic Interfibulator- 
Ray pistol!—Editor) 


DAME NATURE'S TRICK 
Dear Editor: 

For several years now Old Dame 
Nature has been playing a sly and 
very troublesome trick on an important 
radio-telephone wire-line-link on Van- 
couver Island, feeding into the city of 
Nanaimo, an important communieation 
center. 

On rainy days—and there are a lot 
of them in this region—interference on 
the line caused much trouble. 

Yet patrol linemen, with great ex- 
perience in detecting even the most 
obscure trouble spots, went over and 
over the line with this arbutus tree 
always in plain view. They never sus- 
pected it due to an optical illusion. 


opposite side to that shown by this pic- 

ture—and the wires appeared to pass 
behind the tree, without touching it. 

But, as the picture shows, the tree 

had grown completely around the 

wires, causing a considerable change in 

resistance when the wood was wet. 
FRANCIS DICKIE 


| Heriot Bay, B.C. 


RADIO-ELECTRONICS 


ELECTRONIC LITERATURE 


Апу or all of these catalogs, bulletins, 
or periodicals are available to you on re- 
quest direct to the manufacturers, whose 
addresses are listed at the end of each 


item. Use your letterhead—do not use 


postcards. To facilitate identification, 
mention the issue and page of Ranio- 
Etectronics on which the item appears. 
All literature offers void after six months. 


MINIATURE TUBES 


The 6th edition of the CBS-Hytron 
Reference Guide for Miniature Elec- 
tron Tubes lists all miniatures to date, 
regardless of make. 

Characteristics are given for 250 
miniatures, 87 of them new since the 
5th edition. The Guide also includes 
111 basing diagrams and indicates 
similar larger prototypes. Numerous 
operating conditions for individual tube 
types are described. 

Copies gratis from 
Danvers, Mass. 


CBS-Hytron, 


STANDBY POWER 


Onan's Electric Power for Communi- 
cations Systems shows examples of 
portable and mobile electric plants 
providing primary electric power for 
mobile TV studios, radio remote broad- 
casting units, television maintenance 
trucks and mobile civil defense centers. 
Other illustrations describe the units 
used as standby in county police de- 
partments, taxicab dispatching offices, 


telephone companies, and radio sta- 
tions. 

Request Form A-307 from D. W. 
Onan & Sons, Inc. Minneapolis 14, 
Minn. 


BATTERY INDEX 
NEDA has released the 1953 edition 
of its Battery Index, a cross-reference 
of comparative and interchangeable 
numbers. This index supplies a prac- 
tical method of numbering for identi- 
fieation of the various battery types. 
Free on request to National Elec- 
tronic Distributors Association, 228 N. 

LaSalle St., Chicago 1, Ill. 


CERAMIC CAPACITORS 
Sprague has released catalog C-650 de- 
scribing its ceramic capacitors. It cov- 
ers more than 375 models with 11 dif- 
ferent voltage ratings from 300 to 
20,000 volts d.c, and with physical 
types ranging from subminiatures to 
molded plastics. New listings include 
precision cup ceramics, precision metal- 
clad tubulars, and ceramic trimmers for 
industrial instruments. 

Available at no cost from Sprague 
Products Co., 81 Marshall St., North 
Adams, Mass. 


OUTPUT TRANSFORMERS 
Acrosound’s new output transformer 
catalog contains 6 full schematic dia- 
grams of audio amplifiers, including 
the Ultra-Linear, 6V6, 6L6, and Wil- 
liamson amplifier circuits. 

Available free on request to Acro 
Products Co., 369 Shurs Lane, Phila- 


delphia 28, Pa. 
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Now the most complete 
Sweep Replacement Line. 


Simplify your replacement problems with 
the RAM combination of vertical com- 
ponents, horizontal output transformers, 
deflection yokes, width and linearity coils. 
RAM, as original manufacturers, assures 
you the highest quality and performance 
standards. 


For complete specs and local jobbers name, write Dept. RE 


ELECTRONICS-SALES CO IRVINGTON, N.Y. 


RAM 


BARGAINS - BARGAINS - BARGAINS 


Famous All Brand New 
STEVE-EL i U B ES Individually Boxed 
BRANDED FAR BELOW WHOLESALE COST! 


SPECIAL 
DISCOUNTS 


1596 
1109 


50 
Asst 
100 
Asst 


СЕБЕ ЧЛЕН 
= 
СЕ ЕЕН ЕЕЕ 


Now you can own an intercom that has a 
thousand uses at a price you would nor- 
mally pay for a kit, This intercom comes 
housed in wooden cabinets completely 
wired and ready to operate. Outfit con- 
sists of one masi one sub station and 
fifty feet of two wire cable. Ideal for home 
as baby sitter. Perfect for office or factory. 
Order now as quantities 

limited. 


are 
51 555 
YOUR COST COMPLETE only... 


WEN ELECTRONIC 
SOLDERING GUN 


Write for new 
Fall catalog 
just off the 
press & 


Model 600— 
Tube & Set 


Minimum or- 
der $5.00 


250 Watts. 


Tester ‚,..,,, — | Choice 

Visit our new | of red, Ti 
More Le AR store 166 | green, bach 
eee ca Washington | black. 

St., N.Y.C. Lots of 3. $8.64 


STEVE-EL ELECTRONICS CORP. 


Dept. E-9 61 Reade St., New York 7, N. Y. COrtland 7-0086 


BARGAINS - BARGAINS - BARGAINS 
SNIVDUVG · SNIVIUVE- SNIVIUVE 
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Let me show you how EASY it is to_ 


LEARN TV? 


the practical мау-- Edocolional 


ASSEMBLE A 
TRANSVision 


Pay as You Wire $ 

I WILL HELP YOU to start learning 
TV the practical way — by 

assembling a TRANSVISION TV KIT 


Down Payment 


in EASY STAGES. For only $39 you 
get PACKAGE #1 (standard first 
pkg, for all of our kits). This pack- 
age gives you the BASIC CHASSIS 
and over 450 TV COMPONENTS with 
complete Instructions, Drawings, 
Photos, Service Booklet, and a 
year's subscription to my “TV and 
Electronics Notes". When ready, 
you order the next stage (pkg. #2), 
-etc Low prices make your complete kit a terrific buy! 


Shows 6 Great TV Kits: 


EXCLUSIVE: Only Transvision TV Kits 
are adaptable to UMF. Ideal for 
FRINGE AREAS, No Previous Technical 
Knowledge required, Write now! 
TRANSVISION, INC., Dept. RES 
NEW ROCHELLE, N. Y. 
== MAIL THIS COUPON TODAY = = = 


p Mr. D. Gnessin, Educalienol Director 2 
1 TRANSVISION, INC, NEW ROCHELLE, N. Y. Dept. reo 1 
1 O Um enclosing $____ deposit. Send stondord kit p 
1 PACKAGE *1, with all Instruction Material. Bolance CODY 
a О Send FREE copy of your new TV Kit Catalog, ү 
V Nome. ' 
! Address, Ц 

1 
1 1 


1 row Y 


TRANSVISION offers the 
only specially asiad] 
lineof Coin-Operated and 
Commercial TV with the | 


FREEVIEWER" | 
ATTACHMENT 


(Pat. Pend.) 
This field offers rich re- 
wards to enterprising serv- 
icemen or dealers — on 
part time or full time basis. 


-*The Electronic Free- 
viewer is a patented 
device which makes coin 
operation really pay off in 
a big way. Boosts revenue 
by "sampling" — by giv- 
ing a short freeview of TV 
programs to prospective 
customers. Works like 
magic in enticing sales. 
Get details now. 
TRANSVISION, INC. 
NEW ROCHELLE, N. Y. 
е = ==" MAIL THIS COUPON TODAY = = = e 
$ TRANSVISION. INC, NEW ROCHELLE, N. Y. Dept. RES 5 
О Rush full details on COIN OPERATED TV. 


в 
1 Nome- 
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TRANSFORMER CATALOG 
United Transformer’s Catalog 530 is a 
22-page booklet listing the company’s 
transformers, reactors, filters, and mag- 
netic amplifiers. It is illustrated with 
photographs, diagrams, and charts and 
contains an index and price list. 

Free on request from United Trans- 
former Co., 150 Varick St., New York 
18, N. Y. 


REPLACEMENT GUIDE 
Replacements for transformers and 
coils in all makes of automobile radios 
are listed in  Thordarson-Meissner's 
1953-1954 Automobile Radio Replace- 
ment Guide. Parts include vibrator, 
interstage and output transformers, 
oscillator coil, and input, output, and 
ratio detector i.f. transformers. 

Copies available on request to Thor- 
darson-Meissner, Dept. C., Mount Car- 
mel, Ill. 


TUNER DATA 

Standard Coil’s 8-page Tuner brochure 
gives parts, prices, descriptions, and 
installation and performance data on 
their TV tuners and u.h.f. coil strips. 

The booklet has circuit diagrams of 
the Standard cascode and  pentode 
tuners, trimmer locations, and mount- 
ing dimensions. How to adapt the 
tuners to split sound i.f. systems is 
also explained. 

Available free from Standard Coil 
distributors. 


TUBE PICTURE BOOK 
RCA Tube Dept. has published a pic- 
ture booklet of photographs, cutaway 
drawings, and exploded views showing 
structural details of electron tubes used 
in home entertainment, industrial, and 
military electronic equipment. 

The RCA tubes “dissected” in the 
booklet include: typical glass, metal, 
and miniature types; a subminiature 
triode; a thyratron; a high-voltage rec- 
tifier; a power triode; a super-power 
triode; television picture tubes; studio 
and industrial types of television cam- 
era tubes; and pencil-type tubes. 

Available for + from Commercial 
Engineering, RCA Tube Dept., Harri- 
son, N. J: 


COMMUNITY TV 
Four booklets on Ampli-Vision have re- 
cently been issued by International 
Telemeter. These are “Planning an 
Ampli-Vision Community TV System”, 
“Antenna Site Equipment for Commu- 
nity Distribution Systems”, “Pole Line 
Equipment for Community Distribution 
Systems”, and “Engineering Services 
by ITC for Community Television 
Systems”. 
All four free on request from Inter- 
national Telemeter Corp., 2000 Stoner 
Ave., Los Angeles 25, Calif. 


TRANSFORMER CATALOG 
Halldorson’s Catalog No. 21 lists trans- 
formers, filters, chokes, reactors and 
television components. The booklet is 
illustrated and gives specifications and 
prices on all items. 

Free on request to Halldorson Trans- 
former Co., 4500 Ravenswood Avenue, 
Chicago 40, Ill.. END 


Ж 
1 HUDSON SPECIALTIES CO. 
1 


BLAK-RAY SELF-FILTERING 
ULTRA-VIOLET LAMP 


BLAK-RAY 4-waH lamp, model X-4, complete 


with. U-V tube. This lamp gives long-wave ultra- 
violet radiation having a wave-length of 3654 
fo 4000 angstrom units, Some of the substances 
uminated by 
minerals, 


made to fluoresce visibly when 
U.V light are certain woods, oils, 
milkstone, cloth, paints, plastics, yarn, drugs, 
crayon: ‘etc. This lamp is self-filtering and 
the invisible U-V rays are harmless to the 
eyes and skin. Equipped with spectral-finish 
aluminum reflector. Consumes only 4 watts and 
can be plugged into any [110 volt 50-60 cycle 
A.C. outlet. Will give 2000 to 3000 hours of 
service. It weighs but 134 Ibs. Approved by 
the Underwriters Laboratories and has a built- 
in transformer so that it may be safely used 
for long periods when necessary. Extra U-V 
tubes аге availabl 


UNUSUAL BUY 


POWERFUL ALL PURPOSE MOTOR 


Sturdy shaded pole. A.C. induc- 
tion motor. 15 watts, 3000 rpm. 
3"x2"x34"; 4 mounting studs; 
7a" shaft, 3/16" diameter;. 110- 
120 volts, 50-60 cycles. А.С. 
only. When geared down, this 
unit can operate an I8" furn- 
table with a 200 Ib. dead 
weight. Use it for fans, dis- 
plays, timers and other pur- 
poses. Ship wt. 2 Ibs; 

$2.45 


ITEM NO. 147 
UNUSUAL BUY 

WATTHOUR METER | ` 
Leading makes—recon- 
ditioned. Ideal for 
irailer parks. 100-110 
volts, 60 cycles, 2-wire 
A.C. 5 amp. 
al case 8/3” x 6⁄4” x 


Easy fo install. Ship. 
wt. 14 Ibs. 
ITEM NO. 33 
NOW ONLY $4. 50 


WESTERN ELECTRIC BREAST MIKE 


Lightweight 1 Ib. carbon micro- 
zz phone, Aircraft type. Breastplate ` 
@ mounting, adjustable 2-way 
swivel. Easily fastened straps, For 
home broadcasts, communica- 
tions etc. Complete with 6 foot 
cord, hard rubber plug. Shera- 


dized plate, non-rusting finish. 
pas Wo tee 
NEW LOW PRICE $1.75 


AMAZING BLACK LIGHT 

250-watt ultra-violet light 
source. Makes. fluorescent 
articles glow in the dark. 
Fits any lamp socket. For 
experimenting, entertaining, 
unusual lighting, effects. 


Ship. wt 2: Ipsi 
ITEM NO. 87 $2.45 
250 POWER TELESCOPE LENS KIT 


А SAVING 
Make your own high powered 6 ff. telescope! 
Kit contains 2” diam., 75” focal length, ground 
‘and polished objective 


А 2 lens and. necessary eye 
\ ND ш M agniie осо 
SA 250k. Full instructions. 

) Ship. wh IIb» 

ITEM NO. 123. 


$2.95 


YOU SAVE AT. 


25 West Broadway, Dept. RE-9-53) 
New York 7, N. Y. 


am/enclosing full remittance for items circled below. 
(Ве sure to include shipping charges.) 
OR, my deposit of 8...... - Ship balance: С.0.р; 
MINIMUM C.0.D. ORDER $5.00. 24 

;D; ORDERS ACCEPTED ONLY WITH 209% DEPOSIT 
INCLUDE SHIPPING CHAR! 
Circle Items Wanted 

87 ` 147 


зз 152 125\ 
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RADIO-ELECTRONICS 


with TRIAD 
TRANSFORMERS 


Triad doesn't expect a serviceman to recon- 
struct or re-engineer a television chassis 

to accommodate a replacement part. 

4 For that reason every Triad 

television component is 
circuit tested. 
As an example, 
Triad's R-BS Series 
Power Transformers, 
listed below, are tube 
socket types for use where 
rectifier tube is mounted 
directly on the transformer. 
They are made for under-chassis 
or top-chassis mounting and are exact 
replacements for many popular chassis. 


Plate Supply 


Type Filaments—Volts and Amperes 


No. AC Volts DC Ma. 


mamst  75УСТ. 225 63V.—10A 


63V.—27A. 
Tube socket type, wired for SU4G and designed to deliver 360 V. into 80 mtd. 
condenser, low capacity damper tube winding. 
750V.C.T. 180 5V.23A.— 63V.—9A 

63V —2 7A. 
Tube socket type, wired for 5U4G and designed to deliver 375 V. into 80 ти. 
condenser, low capacity damper tube winding 


650 V.C.T. 2740 50-3А — 63V.—9A 
63V — 9А, 


5V.—3A 


[nu 


R-985 * 


53V —12A. 
Tube socket type, wired for SU4G and designed to deliver 325 V. into 80 m 4 d. 
condenser, low capacity damper tube winding 


*B means Horizontal Mount; S, Socket Type 


Triad Television Components will simplify and 
speed your service work. See your jobber 

for Triad Television Components, cata- 

logs and replacements guides, or 


Write for Catalogs TR-53B and TV-53B 


SEPTEMBER, 


1953: 


BOOK REVIEWS 


THERMIONIC VACUUM TUBES, 
Sixth Edition, by W. H. Aldous and 
Edward Appleton. Published by John 
Wiley & Sons, Inc., New York, N. Y. 
414 x 6! inches, 160 pages, Price $2.00. 

This book crowds much information 
Anto little space. It is written for those 
who understand physies and mathemat- 
ics but who have not specialized in 
radio. Because of its pocket size and 
concise manner, it is also handy as a 
review or reference work for radio 
engineers. Algebraic equations are 
given frequently. 

Early chapters discuss the construc- 
tion and characteristics of various 
types of vacuum and gas tubes. The 
presentation is largely theoretical. A 
chapter on amplification includes ma- 
terial on the cathode follower, grounded 
grid amplifier, and negative feedback. 
This is followed by a short chapter on 
circuit and tube noise. Subsequent top- 
ics include rectifiers, voltage multipli- 
cation, tube voltmeters, etc., all briefly 
but basically. Converters, oscillators, 
and u.h.f. tubes are covered in the 
final chapters.—IQ 


TECHNOGRAPH PRINTED CIR- 
CUITS. Distributed by Technograph 
Printed Electronics, 191 Маш St., 
Tarrytown, N. Y. 5% x 8% inches, 47 
pages. Price $1.00. 

Printed circuits are used in hearing 
aids, TV front ends, and other minia- 
turized assemblies. They are also avail- 
able, ready-made, as coupling and output 
a.f. assemblies and attenuators for TV 
frequencies. This booklet gives an out- 
line of the Technograph printing process 
and lists some applications. 

One chapter discusses the advantages 
over conventional wiring. Briefly, print- 
ing permits saving of space (where the 
entire circuit may be rolled up or 
folded), automatic assembly, self-sup- 
port without metal chassis, and low 
loss at u.h.f where skin effect is im- 
portant. 

Several photos show the applications 
of the process to hearing aids, trans- 
former windings, pocket radios, and 
other devices.—IQ 


TV TUBE LOCATOR. Published by 
Harry G. Cisin, 200 Clinton St., Brook- 
lyn 1, N. Y. 8% x 11 inches, 26 pages. 
Price $1.00. 

Many set troubles are due to defec- 
tive tubes. This booklet has been pre- 
pared to help locate inoperative or weak 
tubes. The author has prepared layout 
charts showing the exact location of 
each tube in over 3,000 TV models from 
more than 110 manufacturers. Sets 
made between 1947-1953 are repre- 
sented. The function of each tube is 
indicated by a letter like V for vertical, 
S for sound, G for background. Tubes 
having high voltage are designated by 
an asterisk. Fuses and rectifiers are 
also shown. 

In addition to the tube charts, a table 
lists various picture faults and shows 
which tubes to replace. Troubles include 
non-linearity, jitter, vertical bars, 
excessive brightness, and others.—IQ 


L. Veltri, busy service-dealer 
of Westchester, N. Y., reports: 


& 41 SAVED *940° 
by making a $59 INVESTMENT 
in a Transvision 


FIELD STRENGTH METER. 


*Says Mr. Veltri: ^. . The way I figure, 
in the last 6 months I saved that much 
money in installation time alone . . .” 


For 1 10V AC, 
end BATTERY 


OPERATION 


| ay 


FIELD STRENGTH METER 
Saves 5096 of Installation Cost 
Pays for itself on 3 or 4 jobs 


NO TV SET NEEDED 
Works from antenna. . . 
Measures actual picture sig- 
nal strength directly from 
antenna, Shows antenna ori- 
entation maxima. Compares 
gain of antenna systems. 
Measures TVI on all chan- 
nels. Checks receiver re- 
radiation (local oscillator). 
Permits one man antenna 
installation. 


PREVENT WASTE OF 
SERVICING TIME! By 
checking antenna perform- 
ance with the Field Strength 
Meter, the serviceman can 
determine whether the TV 
set or antenna, or both, are 
the source of trouble. Call 
backs are eliminated. 


Eliminate variables, 
insure accuracy with 
direct meter read- 
ings on the FSM. 


28 


) afe sels. 


The Transvision 
FSM makes. 
installation easy. 
Wide range: Measures field strength from 
10-50,000 microvolts. Has Fringe Area Switch 
for weak signal areas. 13 channel selector. 
Individually calibrated on every channel. 
ADAPTABLE for UHF 

Model FSM-2, for 110V AC only. Complete 
with tubes. Wt. 13 Ibs. .... munet $59. 


Model FSM-3B, for 110V AC and Battery 
Operation (all batteries and cables included). 
Wt. 22 Ibs, .net $79, 


Order direct from factory: 


TRANSVISION INC., NEW ROCHELLE, N. Y. 


FREE: Sample copy of "TV and Electronics 
" Notes”. Or send 50¢ for year's subscription. 


TRANSVISION, INC. 
! pEPT. RE-9F NEW ROCHELLE, М. Y, 


( ) Send те —— Model FSM-2; — — FSM3B 
( ) Enclosed find $___deposit. Balance C.O.D. 
( ) Enclosed find $___in full. 
1 accept your 10 Day Trial terms. 
Мела S 


Address. 
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STANDARD BRAND 
SPECIALS 


0, with full 
Әуе E You in US. 


Stock up on these excellent 
values in Standard-Brand, 
Dated G.E., Sylvania, RCA, T.S., 
N.U. etc., TV Tubes. Prices are 
below wholesale cost. Quanti- 
ties available from stock. Fully 
guaranteed on a 100% replace- 
ment-money-back guarantee. 


6AX4GT 
68C5 
BES 
6BF5 
68666 .. 
6% 
6BK5 .... 
6BK7 . 
6BL7GT 
68N6 . 
6806. 
6807 . 
6827 . 


6AG7 ... 1.10 
.70 


OF 
.48 
.58 


ing of our large stock. You may 
order types not listed of оргох, the some tavingts 


Direct 
From 


54/42 
Volts 


We can manufacture other Selenium Rectifiers, Selen-| 
lum Rectifler Supplies, XFMRS., & Chokes 


* New Selenium Rectifier Transformers 
PRI: 115 V., 60 cycles in. 4 Amy 
SEC: 9, 12, 24, and 36 

24 Amps. 

50 Amps. 


ELECTRONICS СОВ 


1368 Liberty Street, N. Y. 6, М. Y. REctor 2-2562 


терт 259% with order. balangesc.0.0. 
All merchandise guaranteed. РО, 


ADVERTISING INDEX 


Adelman, Nat о... 
All Channel Antenna Corporation; 
Alliance, Manufacturing Company 
Allied Radio Corporation. 

Almo Radio Company. 

American c Corporation: 


Astron Corporation 
Atlas Sound Corporal 
Audel Publishers 
Barry Electronics 
Bell Telephone Labs. 
Blonder-Tongue Labs. 
Brooks Radio & TV Corp 
Buchan Co., ЭБ 
CBS-Hytron (Di 

Cannon Е! 


s 
Wire & Supply Co. 
ned Electronics 
Concord" Radio 


15! 
68:77 “inclusive 
s 119 


Ohmite Manufacturing Co. 
Olson Radio Warehouse Co. 
Ems Adlets 


of America) . 
Rad-Tel Tube C 
Radelco Manufact 


RADIO SCHOOL DIRECTORY 
(Page 163) 


American Electronics Co. 
Candler System Co. 

! & Engineering Institute 
hnical Colleae 
is Electronic School 


аро! 
Milwaukee Боо ӨР Engineering 
RCA Institutes, Inc. 


Radio-Tele ng Assn. 
Ram Electronics. E Co. 


г\са Electronics ' 
Transvision, Ines sas s 


Mékéekifépa ымымымымы ммым 


ERURABUBOHMMUOGUAUA ORA OON 


T 
Triplese Instrument. 20 
Tuna-Sol Electric Co. 
Turner Co. .... , 
versity Loudspeal 
ih, Radio Products Co., inc. 

e Television Co. 
Ward Products Corp. 
Wobster Electric Corp. 
Westinahouce Rlectric Corp. 
Wholesale Radio Parts Co 
Windsor Electric Tube Co. 
Zingo Products ... 


a 
SERENNOGHANGHUO MODAN AGOMAR RINN O! 


Hepes ым 


Radio-Electronics does not assume responsi- 
bility for any errors appearing in above index. 


МЕМ! 
ANACONDA UHF 


FOAM POLYETHYLENE 


Has all channel recep- 
tion for both: UHF 
and VHF) 


High strength 22: Ga.’ solid 
conductors firmly enclosed and 
accurately spaced in foamed 
polyethylene. No danger of im- 
pedance changes due to crush- 
ing of cable. Uni-cellular con- 
struction provides all the advant- 
ages of an air dielectric so neces- 
sary for UHF in a strong; solid 
type cable. Ideal for use in coastal 
areas where salt air deteriorates’ or- 
dinary transmission lines. Installs as 
easily as flat television line. 


Write for Samples and New De- 
scriptive Literature Sold through 
recognized jobbers only! 


“National distributors and warehouse 
for ANACONDA densheath television 
and radio wires and cables’ 


WIRE & SUPPLY CO 


2850 Irving Park Road • Chicago 18, III: 


RADIO-ELECTRONICS 


fy 


let these antenna 
experts help you 


To be sure of getting the 
most out of the antenna 
system at any site, use 
Noll and Mandl's 


Television | 
and FM | 
Antenna Guide 


Both a practical installation handbook 
and a clear, understandable text on v.h.f. 
antenna theory, this book gives you all 
the information you need to choose the 
best antenna for a particular site and 
install it for best performance. 

You'll be equipped to deal with the 
many individual problems you meet in 
weak signal and fringe areas and other 
difficult sites. You'll know, without trial 
and error and with minimum testing, 
which type of antenna will give best 
reception, how to place it to best advan- 
tage, and how to reduce interference, 
overcome ghost reception, boost signal 
strength, etc. 

"The authors, both well known writers 
oh TV service problems, have made ex- 
tensive tests on antennas. The data th 
give here on antenna characteristics an 
comparative Vim is complete 
and ACCURATE. 


Is this book on 
your work shelf? 


Mandl's 
Television 
Servicing 


THE NEW REPRINT of this widely 
used service guide includes new data on 
the cascode tuner, servicing newer types 
ОЁ if. systems, automatically focused 
tubes, UHF station listing and antenna 
calculations, transistors and other resent 
developments. All faults likely to occur, 
including those hard-to-find troubles, are 
dealt with in the clearest, most practical 
way. A master index enables you to turn 
directly to procedures for locating and 
correcting any particular flaw in sound 
or picture, 


SEE THEM ON APPROVAL 


The Macmillan Company, 60 Fifth Ave., N. Y. 11 


Please send me the book(s) checked 
below. I will either remit the full price 
РЕ small delivery charge, or return the 

k(s) in 10 days. (Save: Enclose 
check or money order and we pay de- 
livery charge). 
1 Со TV FM Antenna 
1 Guide, $5.25 


V signed 


C Maondl’s TV Servicing, 
$5.50 


Address. 
‘This offer good 
emo n ee эш шашамшы 
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IBOOK REVIEWS 


SOUND REPRODUCTION, Third Edi- 
tion, by G. A. Briggs. Published by 
Wharfedale Wireless Works, Bradford 
Road, Idle, Bradford, Yorks, England. 
5% x 834 inches. 368 pages. Price 
$6.75. 

Speakers and enclosures seem to be 
the least understood links in any sound 
system. This is due to the many factors 
involved in reproduction, some of which 
are difficult to measure exactly. This 
author recognizes the empirical nature 
of the subject and has made numerous 
tests and comparisons involving baffles, 
cabinets, vents, horns, damping factors, 
etc. Actual results are shown by oscillo- 
grams and frequency curves, through- 
out Part I which is entitled “Loud- 
speakers." 

The first part also includes various 
related topies such as intermodulation, 
the mechanism of the ear, and cross- 
over networks. The latter topic il- 
lustrates typical circuits so there is 
no need for calculation by the reader. 

Part II discusses recording. The 
treatment of tape recording is brief 
but clear. Technique, amplifying sys- 
tems, and maintenance are described. 
A more lengthy discussion is provided 
for disc recording. Photomicrographs 
show the effects of wear on needles and 
records. The last chapter compares 
pickups and filters. 

Throughout the volume this author 
uses an easy-to-read style and a prac- 
tical approach.—_IQ 


RADIOTRON DESIGNER'S HAND- 
BOOK, Fourth Edition. Edited by F. 
Langford-Smith. Reproduced and dis- 
tributed in North America by RCA 
Victor Division, Radio Corporation of 
America, Harrison, N. J. 5% x 84 
inches, 1,482 pages. Price $7.00. 

Those of you who have at times 
thumbed through your well-worn copy 
of the third edition of the Radiotron 
Designer's Handbook can get a vivid 
idea of just how far we have progressed 
in radio design just by holding this new 
edition in your hand. This work (monu- 
mental is the only word that will fit) 
bears about the same relationship to 
the first edition, brought out in 1934, 
as a tree would have to its seed. 

Covering the design of radio and 
audio (but not TV) circuits and equip- 
ment, containing over 1,000 illustrations 
and more than 2,500 references, cross- 
referenced with an index of more than 
7,000 entries, this book could be dubbed 
the "bible" of radio art. The section 
on radio tubes alone would make an or- 
dinary book. Fairly early in the book, 
we go through chapters on tube testing, 
network theory, transformers, wave mo- 
tion and theory of modulation, tuned 
circuits, and inductance calculation. 

The audio engineer will find here 
enough design material to keep his 
slip-stick fully employed. And since 
mathematies can slip away from us 
easier than the proverbial dollar, we 
have an entire chapter starting with 
arithmetic and the slide rule, through 
differential and integral calculus, and 
ending with Fourier series and har- 
monies. That isn’t all. We still have 
transmission lines, r.f. amplifiers, os- 

(Continued on page 163) 


You can be 
sure you'll pass 
your FCC exams 


Use the question-and- 
answer guide that's 
given passing scores 
to countless men for 
twenty years 


New 11th Edition! 


RADIO OPERATING 


QUESTIONS AND ANSWERS 


By J. L. Hornung 
Hopkins Engineering Company 
and Alexander А. McKenzie 
Associate Editor, Electronics 


545 pages, 139 illustrations, over 
1900 answers, $6.00 


F YOU had taken your first FCC exam back 

in 1921, the heavy odds are you'd have gotten 
ready for it by studying the first edition of 
Hornung's book (then it was the famous “Nilson 
and Hornung’s Questions and Answers"), It helped 
thousands then; it's since gone through ten edi- 
tions that have kept the fast pace of changes in 
FCC requirements and big advances in the field. 

Now comes the new eleventh edition . . . 
brought up to date to follow the new FCC study 
guide question for question . . . arranged By 
topics so that it’s easy to study, handy for ref- 
erence . . . built for lasting value by showing 
you how to keep up with month-to-month changes. 

In this book you get a full, accurate “passing” 
answer to every question in the FCC Study Guide 
—an answer so complete that, no matter how 
the question is phrased on the exam, you will be 
able to get it right. 


What you get in the new edition 
of this long-popular and proved book: 
ye Answers to all questions suggested for study in 
the FCC “Study Guide and Reference Material for 
Commercial Radio Operator Examinations, Revised 
February 1, 1951." The book gives complete specifie 
information on radio law, operating practice, and theory 
—for commercial radio operator examinations of all the 
various license grades. 
Coverage of every element in the FCC exams, 
including the advanced ones of element 7 (air- 
craft radio-telegraph) and element 8 (ship radar). 
The newer Q-codes for special purposes, time- 
signal information, word and the like. 
B> New material covering changes in the law, radar, 
and operating practice, particularly as it applies 
to the newer mobile services (offer good in U.S. only). 


T — SEE THIS BOOK 10 DAYS FREE— ~ 


I MeGraw-Hill Book Co., 327 W. 41 St., NYC 36 

1 Send me Hornung and McKenzie's RADIO, OPER- р 
ATING QUESTIONS AND ANSWERS for 10 days" 

1 examination on approval, In 10 days I will remit | 

1 $6.00, plus а few cents for delivery, or return the p 

1 

1 


book postpaid. (We pay for delivery if you remit 
with this с 


lXaglored bye РИИ RE-9 J 


ee а 


24 DRAWERS 


12%" High, 124" Wide, BRAND NEW 
А COMPARTMENTS ALL-METAL 
хаоско, хз PARTS CHESTS 


SINGLE, 
tore or $ 95 Olson gives you a chance to load up on these 
3, EACH. famous make Parts Chests for less than HALF 


THEIR REGULAR PRICE. Case is heavy, welded 
Dura-Steel, mp pe with ete 
grey enamel finish. Drawers are ~ALU- 
48 DRAWERS  MINUM—1⁄” deep, 24" wide, 5S" long. Each 
22%"High, 12'Wide drawer has 2 removable sliding. partitions. 
рер Index cards provided for insertion in card 
144 COMPARTMENTS holder on front of each drawer. 

STOCK NO. X-335 ‘Order your share while they last. Keep all 
SINGLE, those small things handy—such as Nuts, Bolts, 
EA. $15.95 95 Screws, Small Parts, Condensers, Resistors, etc. 
LOTS OF Chests may be assorted for quantity price. 
3, EACH _. Shpg. wt. X-334, 9 Ibs.: X-335, 18 Ibs. 


RYTEL PICTURE TUBE REJUVENATOR 


STOCK NO. T-113 Olson gives you first crack at these famous 
SPECIAL PRICE Rytoj пота 


tors at almost а 50% reduction, 
VOTE Ts AService Shop and Dealer Must. Give new life 
to those low emission picture tubes by Incr 
ing cathode current. For use on any size pictui 
$ tube, Mandsame black crackle vi case with 
ull instructions. Make Money Rejuvenating 
ONLY Picture Tubes. Reg. Wholesale Price $14.95. 
пр. wt. 3 Ibs. 


Sets a record! But Gently 


3-SPEED GENERAL INSTRUMENT 
AUTOMATIC RECORD CHANGER 


WITH GENUINE ASTATIC 
"TURNOVER" CARTRIDGE 


Changes All Sizes—7, 10, 12" 
= All Speeds—33'⁄3, 45, 78 RPM 
This General Instrument Record Cha: 

HI-FI DELUXE MODEL tarned out to be чобота ALU, TIME PEST 
pL TUR Us oe massed datha amongst annlag 
Rx (E NE PADO AS 
Wes ORAE d Tau" sears Di tedio ашнен Insure 
Shpg. wt. Ве 4:594 Changer тау be connected to any Radio, ТУ ог 

Stock N EXE C Eu late slows yo 
ck No. RA-113 "Turnover" Cartridge 1s Included at this fabu- 


lous low cost. "Of course they're Brand New, in 
Single, each Original factory-sealed cartons, and feed 
Eug E A UE CRT e 
Ea., Lots of ө Operates on 115 Volts АС, 60 Cycle. Base, size 


X 1214", ^ " 
BA ES dar X 124". 50а” above pinto” and 31a 


6-TUBE CUSTOM AUTO RADIOS 


Here's your chance to save plenty on these national 

famous "CUSTOM "AUTO RADIOS. Simple to install 

no cables, no brackets, no holes to drill; Install in 3 

to 4 minutes, Custom-bullt to ft in dash of each model 

Sar listed. "Six tubes including rectiher-2. Dein dua 

purpose—thus you really get H-tube performance, Dye D 


ӘҢ 
namie speaker "with powerful Alnico 5 permanent 
фе dade gp uie que oe Maec UN date +4197 
STK. NO. | MAKE 0 YEAR MODEL | CHOICE OF ANY MODEL ө 
RA-300 |" Chevrol ~ 1949-1950 STK. NO. | MAKE OF,CAR) YEAR MODEL 
Chevrolet ВАЛАД | Ford 
“Chevrolet Hudson 
Dodge Henry J. 
Dodge Mercury 
Dodge RA-200 | Plymouth 1949-1950 
| Ford 1949-1950 RA651_| Plymouth | 1951-52 


Ford 1951 RA-125 | Plymouth | 1953 
Ford 1952 RA-SSI |- Studebaker | 1950-1951-1952 


RA-152 


RCA |3.sPEED AUTOMATIC Gs 


TV LINE NI 
COUPLER| . PORTABLE e b 
k^ 


stock No. | RECORD PLAYER 


RA-32 

Complete With Latest Model VM 

$ Changer, Amplifier, Speaker and 
EACH Portable Carrying Case. 


Made by ВСА 
and used Un thet] STOCK No. $ 95! 
production пе} нд-145 


Copper Caso 34"| 

x 3%" x 2", fully) Regular$24.50. Changer plays twelve 

shielded with built-in deck and remov-| 7" discs (33% or 45 REM); twelve do 

able covers; 2 amphenol silver plated] or ten 12° discs (33% or 78 RPM). 100% automatic in oper- 
co-axial plugs;1—RCA, 6J6 tube, socket} ation. Just stack on the records. Motor shuts off after last disc. 
and shield; 3—.1 mfd. 400 volt tubular] Turnover cartridge for playing all speeds. Two osmium 
condensers; 2 mica condensers; 5 re- | tipped long life needles. Alnico 5 PM heavy duty speaker. 
sistors, padder, choke and slug tuned] Volume and tone controls. Simulated Alligator case 17 x 15 X 
coil. Shpg. wt.'3 Ibs. 8". 115V. 60 cy. AC. Factory sealed cartons. Shpg. wt. 21 Ibs. 


BRAND NEW! PARTS ALONE WORTH $4.50. 
Used in standard broadcast receivers in place 
of variable condenser and associated parts. 
Self contained—includes antenna, tuned гї 
and oscillator coils, dual trimmers, Designed 
for linear dial calibration through approxi- 
mately 340? rotation by means of concentric 
сат and lever drive. Connects directly to 
EACH mixer grid and r-f grid to make complete 
receiver, Mounted on plate 547 x Бан”. 
Instructions included. ^ Shpg. wt. 1 lb. 


COMPLETE TV ANTENNA « 


A complete stacked array. Made by а 
famous, manufacturer whose name and Stock No. 

brand is on every factory sealed carton, AU-24 

Look what you get d Shcelement coni: & 


cal bays, 1 pair *Q'' bars, 2 Five-foot 
mast sections, 60 ft. 300 ohm twin line, 
5 Standoff insulators, 1 mounting base, 
1 guy ring. 1 clamp, hardware. Elements 


are highest quality aluminum.” Reg. list cane 


rice is $31.95. Shpg. wt. 15 Ibs. plete 
Epress oniy ui Ый: Set 


ONLY WILCOX-GAY Recordio TAPE RECORDER 
with PREST-O-MATIC push-button keyboard 


gives Maximum performance for Lowest cost! 


DUAL SPEED—Records at STOCK NO. AMP-17 
1%" апа 334” per second 


Records for 2 hours on half of a 7” 
reel plus another 2 hours on other 
half at 17/4” рег second; and at 
the 334" per second speed you can e 


record а full hour on each half of 
a seven-inch reel. 80-6000 CPS. т 
This is the famous DeLuxe Wllcox-Gay Recorder INSTANTANEOUS RECORDING OR PLAYBACK. 
that retails all over the country for $179.95. 2-SPEEDS, RECORDS, PLAYS BACK. ERASE: 
Naturally they are ап brand new, in factory LOOK AT THESE QUALITY-PACKED FEATURES: 
sealed cartons and Guaranteed 100%% by Wilcox- Five  "Presto-matic" "Controls allow. instant 
Gay and Olson, gholce of all operating functions . . . high speed 
forward and reverse, record, stop, and playback. 
Ном GAMING. Row Pricop standing value for such Напон up to 7° reels. Neon indicator shows 
The answer 19 simple, . . our main purpose in Normal and Overload levels, Full Range Vari 


able "Tone Control allows maximum brilliance 
fhis business is to offer the highest quality for fo д deep, rich bass tone. Volume Control bass 


lowest cost + + + and the Recordio is а perfect and’ trebia “compensated for best, reproduction 

: sos ERATE, Include 

Record those treasured “Family Highlights"... 

or your favorite music, broadcasts, friends, “or 

parties. Use it in yout business for dictation, 

Meetings, Speeches, etc. Portable, Recordio is 

Also a valuable aid in Schools, Churches, and 

Clubs. Са 

Remember . . . it's completely Automatic . . « "79. 6897, GAQ, 12AX7, 

the fingertip controls are so simple oven’ a tiner. 7 ft. Сога. Handsome Removable, Cover, 

child can operate it, And we're offering the Operating Instructions, Size: 12” x 147 х 9 

finest Recorder we've ever featured at LESS o "022 Ips complete. 110-120 Volt 60 Cycle 
тоу 


than Dealer's Cost. б. "ULL. App 


BRAND NEW PLASTIC RELAYS CONVERT M 
„Т / BASE RECORDING ТАРЕ CHOICE—ONLY | то 110V.AC 


600 Ft. REEL. 1200 Ft. REEL / [99 ИЖ 
ЕАСН 


STOCK NO. STOCK NO. 10.63 
29 siran. $ 99 ТООК СОМ a REM Siom pas faint 


cg 2:39 each USE _ | tages of a 110v AC power supply, 
LUUD CORE "tio iz v. | YOUR OWN CAR! Converts 6v DC 
Get the buy of your lifi Save up to 0 12 V. [110v AC 60 cycle with capacity to 
jue iue ALME M (ees 45-50 watts. Fully filtered, Just plug 
A large manufacturer had to sell his inven: de S vale Folly Altered Jost plue 
tory and he unloaded the whole deal. Olson n cigar ligl f ро ора 
now offers you this high wrade fully ruar Sere [phonos, radios, dictating machines, 
anteed recording tape at prices which defy Sens. | lights, electric shavers, etc. Slightly 
Gob te. lengths Frequency response DO y Potter-Brum-| larger than cigarette pack! Ideal for 
1200 ft. lengths. Frequency response 50 Size: 1%" ienie imping, summer traveling 
to 8,000 ey. Plastic. Reel Included with | field. s. Size: 114” x| picnics, camping, 
vach: Shp wi ea. 1 Ih 1%" x2”. Shpg. wt. each lib. (рівазше, пру. wt. 5 tbs. 
4 Our new 1953 Model. Guaranteed to outperform any speaker in 
12” CO-AXIAL $2" ive diass. Equipped with two “high concentration’ Alnico 
D magnets and a high frequency diffuser, The 12” section de- 
livers the bass while the inner 3” tweeter speak nection d 
livers the treble tones. Together they give you *'living tone. 
This speaker is unconditionally guaranteed to s: isfy even the 
most ‘critical user or Olson promises to refund your money. 
Only two wires to connect to any radio or amplifier. Voice соп 
impedance 8 ohms, Freq icy response 30 to 17, 500 cps. 


StockNo, S-168 Ship. wt. 10 Ibs. 


10 WATT HI-FI PUSH-PULL i: 3295 Met 


e Built-In Pro-Amplifier e G-E Cartridge Input 
Treble and Bass Boost e All-Aluminum Chassis wir 
Push-Pull Output e Multiple Speaker Impedances TUBES 

Bombshell Value! "Its unbelievable. A full 10 watt HI-Fi Ampl 

пег, completely assembled and ready to play, Нав builtin PRE 

АМЬ for G, E. and similar types of magnetic, pickups, 4 Input 

1 crystal phono, 1 magnetic phono, 1 radio, 1 mike. `4 Control 

1 Bass, 1 Treble, 1 Volume, } Phono-radio Switch. Output Imped- 
est’ d. B. 1d ohms, Penk Power output 17 watts. - 2 

Uber this ampiiner today and see what brilliant, reailstie tono tt will deliver. Supply is limited, 

Everyone in factory sealed carton. You couldn't buy the parts alone for this price. Remember this 

is a full size ampliner, transformer operated, not ап AC-DC job. Frequency response dO to 20,000 

eps at loss than Va of'10 distortion. 5 Tubes: 1—0SL7, 1—65С7, 2—6У6, 1—9YJ. Complete wi 

tubes. Size 12” X 0 ^" x BVa”. Бри. . Cin be used with any phono or speaker but 
you should take advantage of the Combination Deal offered below. 


{0 WATT HI-FI PUSH-PULL AMPLIFIER 
COMPLETE WITH 12" CO-AXIAL SPEAKER 


‘This is the EE matches Amphion 
Stock Но. А$-57 рок De lo vA НН Amplis 
Xou got the, 10 Wate HEBE Ab 


» Co-Axial Snonker—also, as dos 
path ieioea above, Can be built. into 
for ny cabinet or “bookcase 

TH ou A complete amplifier ву 
Only, TUsES You ‘wil be proud to own and 


to your friends. "Look at our 
Completely. wired. Amazing Low Price—and Order To- 


Not a kit. day. Shpg. wt. 25 Ibm. 


OLSON RESISTOR KITS 
GIANT “SUPER-ASSORTMENT” KIT—232 RESISTORS 


Olson Offers You a Price-Busting Assortment of Brand New, Fully Guaranteed 
Most-Popular Resistors At the Lowest Price in Our History. Without a doubt 
this is "The Biggest Resistor Bargain to be found in America Today. Every 
Kit ts chuck full of Popular Values—sizes you need and use every day in TV 
and Radio Servicing. Invaluable to hams and experimenters, Мапу leading 
brands of resistors are included such as IRC, Clarostat, Centralab and other 
top-notchers. KIT CONTAINS: 20015 Wait Resistors, 20—1 and 2 Watt 
Resistors, 12—5 to 25 Watt Wirewounds, A total of 332 Assorted Popular 
Resistors’ worth at least $23.50. Every Kit i» unconditionally, guaranteed to 
Please or you Ket your money back, Every Resistor is RMA Color Coded or 
stamped with value. ‘Tolerances are 59%, 10% and 2060. This, amazin 
offer will not be repeated when our stock із gone. Shpg. wt. 2 Ibs. 


How to Order П 
Order directly OLSON’S BIG NEW FRE E |! 
rom ‘ad. 
State quantity de- B BARGAIN CATALOG е 
sired, stock num- 
ber, description B Get Olson's LOWER-than wholesale prices from this, famous 
and price. You book. STANDARD BRANDS—FRESH STOCK. IMMEDIATE рЕ- 
sepa spent: LIVERY. Catalog is two colors—40 full pages of unbelievable 
tance with ordei bargains. А new catalog mailed Bi-Monthly—with new low 
stimate at lei Y ^ 
today for your free со] from: OLSON RADIO WAREHOUSE; 
Бе for each $1.00 B Dey EAST MARKET ST. AKRON В, OHIO. 
doc for п 
$1.00 И you are 
we VÀ 
mot used) or CLEVELAND, OHIO * CHICAGO, ILLINOIS 
o prae BEND 2020 Euclid Avenue 623 W. Randolph Stree! 
will If you live in or near either of these cities visit our Bargain Stores where 
yout tind these and hundreds of other Olson Buys. 


TE Te bargains each mailing. Simply note on your order or write 
of order vai 
more” than 1,000 OLSON STORES TO SERVE YOU IN: 
О MONEY. Olson 
PLEASE: MINIMUM ORDER $3.00 


dise and postage. 


200) OLSON RADIO WAREHOUSE 215-E EAST MARKET ST., AKRON 8, OHIO 


RADIO-ELECTRONICS 


t? 


* 


BOOK REVIEWS 


cillators, if. amplifiers detection and 
a.v.c., reflex amplifiers, limiters and 
a.f.c., rectification, filtering and hum, 
superheterodyne receiver design, re- 
ceiver and amplifier tests—in short, the 
entire gamut of design from signal in- 
put to signal output. 

Not recommended for light reading 
or for those who would like to learn 
through some mentally effortless pro- 
cess of absorption. A gold mine for 
those willing to dig.—MC END 


TAPE RECORDER 
AND PLAYER by 


Cem» 


with 
Microphone 


ONLY 


'84.... 


YOUR CHOICE 
OF TWO MODELS 


No. 903 .......3%4 IPS 
No. 907 .......7/2 IPS 
CHECK THESE FEATURES: 
ө Dual Track Recordin © Outputs —3.2 Ohm for 
$ Fast Forward and Re. ^ Speaker Plus High, Im- 


pedance for External Am- 
Winds in BO Seconds pliner 

Frequency Response Es- ө Controls—One operatin: 
Fentlally Flat from 70 ^" Control for Record ап 


oo CPS at 732 1Р8 play and, One Control 
and from Each for Tone and Vol- 
GPs at 33 ume 

* Wow. and row Less ө SIze—89a" х 1034" x 
than 3/2 of 19% їз” i 
€ Handies up to 7” Reels ® Cass Aqua & Beige 
* Two Hours Recording ө шоу 20 
Time on One 7” Reel at * Comb П 
зэл IPS using Standard э Sorrenti 110- 120 Volt, 
Tape 60 Cycle А.С. 
3 Watt Amplifier * Priceinctudes Ceramic 


Reel of Tape and 


Inputs—Mike and Radio 
Phono Extra Reel 
10% cash with orders 


LMO RADIO CO. 


9 ARCH ST. & 6205 MARKET ST, 
Philadelphia, Pa. 

6th & ORANGE STS. * Wilmington, Del. 

4401 VENTNOR AVE. * Atlantic City, N. J. 

1133 HADDON AVE. * Camden, N. J. 

219 Highland Ave. * Salisbury, Md. 


LEARN WITH "АМЕСО" COURSES 
Simple, Low Cost, Home- 
Study Courses prepare you 
fo pass F.C.C. Code and 
Theory license examinations. 
Write for details and 
ceive free sample F.C.t 
type qu tions Eu эд: 
у swers for all amate 
FREE aminatic: 
AMERICAN ELECTRONICS CO. 
1203 Bryant Ave. (Dept. RE-9), New York 59, М. Y. 


Learn how to send and 
in code by telegraph 
"And radio, Commerce needs thousands of 


CANDLER SYSTEM С 
-Box 028.Denver 1.Col 


RADIO-TV ELECTRONICS 


CREI graduates in big demand. Approved by 
£A Engineers Council for Professional Develop- 


ment. New classes start every month. Free 
placement service for grads. Courses offered— 
Radio Engineering (Practical or Broadcast) 
TV Engineering, TV, FM, AM Servicing. 
Write for free catalog. 


CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. RE, 3224—16th St, N.W., Washington 10, D.C. 


SEPTEMBER, 1953 


RADIO SCHOOL DIRECTORY 


TELEVISION 


Big demand for graduates 


B.S. DEGREE IN 27 MONTHS in radio including 
TV engineering—VHF, UHF, AM and FM. Students 
use over $100,000 worth of equipment including 2 
large commercial type transmitters in new TV lab. 
Intense specialized course includes strong basis in 
mathematics, science and advanced design in 
radio and 

Hundreds of young men each year are earning engi- 
neering degrees in this recognized institution. Start 
апу quarter. Many earn a major part of expenses 
in this industrial center. Low tuition. Competent in- 
struction. Thorough, se, practical program. 
Also B.S. DEGREE 7 MO. in Aeronautical, 
Chemical, Civil, Electrical and Mechanical Engi- 
neering. G.I, Gov't approved. Enter Sept., Dec., 
March, June. Free catalog. ENROLL NO 


INDIANA TECHNICAL COLLEGE 


1793 E. Washington Blvd., Fort Wayne 2, Indiana 


TV REPAIRMEN 
MAKE TOP MONEY! 


In just 39 weeks, you can get 
complete TV service training! 
Streamlined course gives you all 
essentials I a good job as service technician. 
Graduates in great demand; jobs are plentiful, in 
this. growing, field. “Other courses in electronics, 
radio operation and maintenance. Day or evening 
classes; modern equipment. Opportunity for em- 
ployment in local industry. 


Write for Catalog 111 Today 


INDIANAPOLIS ELECTRONIC SCHOOL 
312 E. Washington, Indianapolis 4, Ind. 


DEGREE IN 27 MONTHS 

Complete Radio Engineering course including lelev., 

. Н. F. and Р. M. Bachelor of Science De. Tem also 
Civil, Elect., Chem., and Aero. .; Bus. 
B (cct. Extensive campus, modern bulidings, 
well equipped labs, Low cost. Prep courses. Personal- 
ized, practical instruction. Founded 1884. Placement 
service. Growing shortage of engineers. 
Prepare now. Approved for Korean vets. 
Enter January, March, June, September. 
Write for catalog. 


TRI-STATE COLLEGE 
ANGOLA, IND. 


2493 College Ave. 


RCA INSTITUTES, INC. 


A service of Radio Corporation of America 
350 West 4th St, New York 14, N. Y. 


OFFERS COURSES IN 
ALL TECHNICAL PHASES OF 
RADIO, TELEVISION, ELECTRONICS 
Approved for Veterans 
Write Dept. RC-53 for Catalog 
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ELECTRICAL ENGINEER 


Bachelor of Science Degree 
in 36 months. 


Major in Electronics or Power, 
Now, prepare for a career in 
these rapidly expanding fields. 


This school will prepare you to be- 
come an engineer, technician or serv- 
ice man. Previous military, academic 
or practical training may be evaluated 
for advanced credit. 


Enter Both Radio and Television 


In 12 months you can attain the Radio- 
Technician's certificate. An added 6 
months course qualifies you for the 
Radio-TV Technician's certificate and 
the Degree of "Associate in Applied 
Science." The Technician's course is the 
first third of the program leading to 
a Bachelor of Science Degree in Elec- 
trical Engineering with a major in 
Electronics. 


Also offered: 12-month Radio-TV serv- 
ice course; 12-month Electronics or 
Electro Technician Courses; 6-month 
Electrical Service Course and 3-month 
refresher and general preparatory 
classes. 


Terms Open Oct., Jan., April, July 


Famous for its Concentric Curriculum. 
Faculty of specialists. 50,000 former 
students. Annual enrolment from 48 
states and 23 overseas countries. Non- 
profit. 50th year. Courses approved for 
Veterans. Residence courses only. 


GET INTO TV SERVICING 


illustrated booklet which tells 

a successful TV technician. 
America’s leading TV servicing school offers you а 
Specialized training program that omits non-essen- 
tial math & design theory. Yi 
& TY servicing only. You get professional training 
Hexperience right in eur fully-equipped, shops & 
pries- Send for this booklet toda; rite 
Dept. E93 No obligation—no salesman ‘will call. 


Approved for Veterans 


WESTERN TELEVISION INSTITUTE 


341 W. 18th St. Los Angeles 15, Calif. 


7 GET INTO 


ELECTRONICS 


You can enter this uncrowded. inter- 
esting field. Defense expansion, new 
developments demand trained speclal- 
ists. Study all phases radio & elec- 
tronics theory and practice: TV; FM 
broadcasting; servicing: 
rine, police radio, 18-month course. 
Graduates in demand by major com- 
panies. H.S. or equivalent required. 
Begin dan. M March, Bie Sept. Campus 
life. Writ 
VALPARAISO TECHNICAL INSTITUTE 


Dept. C Valparaiso, Ind. 


MILWAUKEE 


SCHOOL OF ENGINEERING 


MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RE-953, 1025 N. Milwaukee 
Milwaukee I, Wisconsin 


Send: Г] Free 45-page ''Your Career" booklet de. 
scribing Electrical Engineering Courses; Г] Book- 
let on Careers in Radio-TV. 


I am interested in... 


If veteran, indicate date of discharge. 
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100 WATT SEC PHOTOFLASH KIT 
Includes ‘DX Flash Lamp Rated 
150 Watt Sec. Flash Lamp 
Holder & В” Reflector & Cable, 
Power Transformer & CD Flash 
Capacitors, (5) 200 Mfd Each 
W/Output of 100 Watt Sec. All 


oto 12 «DC, POWER SUPPLY AUDIO AMPLIFIERS) 
72 Amp. Va 
Fable DC supply, un- — aC FTN ЖААГА ТО СО 
cased and completely ) Ат ve 
built—inpt. 115v/80 cy. кан e] 
Usable LAB supply, fila- a et ЧОНО, 
Rae EE Inpts.  W/Sep. Gain 
pU Ctnris. Latest. Compen- 
Toad, Includes voltage or sated Tone” Ctrl "De. 
Speed control and center, sign. Complete with 
fpotives sir. 2l $10.98. “гео 520.00 | Modet 1000 Fiona OSC. Phonograph Веста. 
casts Through Your Radio. NO Direct Hook: 
FEDERAL ‘ITT’ SELENIUM Моге 302РА А Tube Phone АТАБ. Tact foe 
BATTERY CHARGER RECTIFIER | 1920, Зозра 3 Tube Phono Aripi Teal Tor 
10.0,10У (€T) 100 Amp. fan cooled. Re: | Sues i РН, 54.98 
ace your old ineiejent sulade  rectiner | Марев .22-:-222:2..5а98 
Wnew selenium type, SPECIALO. S11 98 G AUDIO COMPONENTS 
Knew selenium type. SPECIAL. -. $11.98 UDIO COMPONENTS rS. 
SELENIUM RECTIFIERS GE RPXOSO Triple Play Cart. 
We specialize in Rectifiers, Power supplies Electrovoice Triple Plays > 298 
to epeciüeations. Immediate delivery, Pickup Arm & Xtal Hi-Ontpt 2:39 
currents 18/14 6/2 [2 PM № (ОЕТ ra British Speak er 4.98 
ег 
Р 3.7 7 РМ В; Blue БРІВ: Perini 
аке Gud Ton 
К Woofer & Separate Hori 
ter. 10 Watt 40-20000 
тке а сане Сара тур ОЛЕ 
e Cartridge (Lapel Type): 1: 
SH CONDENSERS Жөп Wrench Int unity Sit Owe EE 39:00 п Mike Cart, Ceramic Wetbruri; 3.98 
Vernier Caliper 37 capacit Pull-Wave Selen Reet & ‘Tran HI-FI AUDIO AMPLIFIER 
Made in Germany 2222.91.10 ки оурс RA су 2: м 
Made in OGermány.... 5.31340 . | x mA ЕРУ Ге " 
INFRARED SNOOPERSCOPE Up to 28VDC at 12 amb ES, 
mit позке-соп SEE DARK TUDE CT Ub to 2BVDC at 18 amba: ошо! ; Bas d 
/ D v! „| 2209 28700 at ав amps ::::::::129:00 ctor ку : 
FD /660VAC/3000VbE Interiit't s аа НУН sate RECTIFIER XFMRS S Sor, bragr midre 


Resistors, Capacitors, Rectiñers 
2 & Sockel 
СЕВЕ” 1 Photolash. Lite & Compact. com- 
pletely built. W/Case & Battery. 
К for "Сере?? Te 
Y 1 Complete Watt scc.. 1 69:95 
E FOR DETAILS & SPECIAL PRICES 


TAB ''SUN-FLASH'' LAMPS 


“Tabi 


Model D 
W еа. 
225W Model Р. 


Replace 300 ohm 


Брко АЗ Ц 
—2$ watt 05.22.990: 3 for_2.00 
HAMMERS 85 é 


Lots of 3 

00 REGULAR $2.95 ? 

200 STD 16 OZ BRAND NEW 
SMALLER QUANTITIES, EACH ове 


hb m 
беда! 


pliged design Фе dia. Willemite screens 
866A KIT d data & tube, ea. 98; 2 for $9.49 18—12—9—CT—9—12—18V/4Amp. 5! Я " 
i ani SNOOPERSCOPE ‘PWR SUPPLY 18—12—0—CT—9—12—18V/12Amp.. 16.75 | MODEL 1150 4 Gi 
XFORMER 2800VDC/35MA, Using Doubler Crit. Tra 18—12—9—СТ—9—12—18/24Атр:: 35.75 | ter & Speaker SP 
2 Tubes, Sckts, xmfr, | former, Hectifiers, Sockets, Resi 18 Volt 2Amp ........$1.98: 3 for $5.49 


HUE oe RECTIFIER CHOKES CONDENSER: 


$ Amp .07 Hy -8 


12 2 ohm H 
lobe pose Fuge | j You WHILE ECT zd 2 MED 
vAr Kenting. HRN ux SELENIUM RECTIFIERS aS 
зама упо... EMERY сл: LOTS OF 10 ^ "CD" MFGR Lots of 10 
* w * SPECIALS * * a |] maler quami te 20 аб зае ваен ог o 
r, à indicat rices. „Smaller Quantities, each..49¢; 3 for $1.25 
 DOWERSTATS & TEST EQUIPMENT ELECTROLYTIC CONDENSERS 5 ЗМЕЮ G00VDC Porcelain” Insulators With 
Q L^ 4 100МА @ 130V 05 le Mountinr Clamp...3 for $1.50 
PE зогелаТӘ 0 ТЕЗТ ЕАШРМЕМТ, | | „х 20MFD/4SOVDG:- 99e: Stor sa эз HR RUM 95 Atjustable. Mounting 
тү e148 volte 0: т атры 19:29 | | 3x JOMED/450VDC: 98e:3 200MA @ 130V 15 OIL CONDENSERS 
ТҮРЕ 1126/volts 0-135/i5 amp/LN 42.98 ROMFD/450VDO эү. 130v 20 WAREHOUSE CLEARANCE SALE. 
E, 1226/volts 0-270/9 amp/LN 42.98 130v 25 
VARIAC 50A volts 0-115 /amps40/LN. 10! 130v 40 RECTANGULAR CASE 
VARIAC 50H volts 0-230 amps30/LN. О! v EM S 
REGNA AE NINE Ч xL A MESS 
р 1 2 95 
SE ST4A Sweep nerator (N) лаев | | 30:15:10 amt ANY 12. LESS 100% FROM ATAB" 


MF ENRERE new special 
REARS 


Sede ESICO SOLDERING IRONS 


аа 
CHROME VANADIUM SPEED DRILLS 
29РС5 CHROME VANADIUM 


2x.1MFD 400VDC _. 


ED sF! 
ЫС Machiniste at тор GUAE for RELAY SALE 
2.95; FA or 5.00 Standard Ful 
0-15 VAC GE 214 RN 
B00cy . E ©з, j 
HDD TO 69 $ "m 88 ibs. 
PE E 
C/25:145cy/312 Sq/RA3S .98 mg/.75 Ibs. У ‚АС, БАЕ 


9-1 MADE WESTGHS/3 Ve Sd) RASS IONS 120 VAC/DC 


У DC, 

0:30 Mieroamps Weston 401314" S " лү types as shown | ОРОТ & SPNO 12 A 
e ld ti L ^. nj 3.20 10 ACTS $2.25; 2 for $3. 

Verso 43 WESTO; Rc d ESSA В ТООМУ дА 71078:29 | DPDT Ciare SK S010, Octal be 
0-120 MA RE SPEED ELECTR jam. Biy. 3158/200W/£& Tip 6-30 | Base dE2SV aAmp' Cte Nitrogen, вы, 

зн ELECTA m, у; Оран тір езе | Ras паву алир. се мыгы 
ex, **° /Ат. Ву. 10875 550W /11⁄ Tip EO: ов 
еМ ез теста ik, Spool Ons Weir... 149 | POWER TRANSFORMERS 
‚ power- NUTE CIALS" M 1000VCT/48MA, 795vct 
Hur heen, "ars asoovee, svona к SPECIALS L Wite ros quarry nies | 30б "з Barna 


FOLDED DIPOLE Hi & low & Filament Bridge 4/86 .$23.00 


Е а Hvins 
antennas, all channel, sturdy it Teaver] 200 6.3vct/.3A ев 
AL'ANTENNA AN Channel, Sturdy | Speci $ jh d STAB, Raytheon. 2х ra n ов 
Incids В elements & 100 ft. Twinex, $5.25 SAA GOD 950VCT/ 100A, RV 5A, 


DOUBLE-V Ant. All Channel, Sturdy Cons. WRITE FOR ‘ТЬ 5702. ЗАТ 45У 
еміс Clamps & 100 ft. Twinex... .$4.49 е 1OV/1-5A" 
WINDOW CONICAL ANT. AIL Channel, Hey emeur ÄREAKER ? WE STOCK LARGE VARIETY OF зору Ssma, 2x 


VIZA, xcint 1800»: 
т. уйа Ваа, s, 2:25 


ow. we р 23. 20 АМР Viabir two 2x 
АМ ‘Adjustable Indoor Antenna. SS TAL Diot COMPONENTS. TELL US YOUR NEEDS BT TAY CEA PEE 
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“CALL-BACKS ? 
Can’t Remember a MALLORY Capacitor 
Ever Letting Me Down.. D 


When a service man makes a statement like that, you can be sure 
he depends on Mallory for all his capacitors. Mallory FP Capaci- 
tors are engineered to duplicate the electrical characteristics of 
the original part in any TV or radio set. However, dependability 


is only part of the story. Mallory Capacitors will give performance 
that is equal to... and often better than... the original equipment. 


Mallory FP Capacitors are the only fabricated plate capacitors 
available to the replacement market. 'They will give long lasting i 

; В For your plastic tubular 
performance at higher temperatures and greater ripple currents requirementa; be surera 


...even at 185° Е. (85° C.). specify Mallory Plascaps®. You 
can depend on them to end 

Р ai 1 Я A troubles with premature shorts... 
The next time you order capacitors, ask for Mallory FP's. They leakages) lof center tarttee 


will put an end to time wasting call-backs. The best costs no more. ... and unsoldered leads. 
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-but Whose big moment is it? 


NS FLICK THE SWITCH. This is the moment 
... the final check. 


And this is the big moment your customer 
has been waiting for. 


But, it’s a big moment for you, too... 
because your reputation rests on the job 
the new tubes do from this moment on. 

Still, you have no worries... for 
your own experience has proven— 
time and again—that the superior 
quality of RCA Receiving Tubes is 
your best measure of protection 
against premature tube failures. 


So, when your call is completed, 
you can be confident that you've 
won another steady customer. 


Helping you to safeguard your 
reputation is a vital, everyday serv- 
ice of RCA Tubes. And that protec- 
tion is yours at no extra cost. 


"Sign up" for Success 


Identify yourself with RCA! Ask your 
RCA Tube Distributor today how you can 
qualify for a Dealer 
Identification Plaque 
displaying your name. 
He'll give you all the 
exciting detailsonthe 
dynamic new RCA 
promotion plan to 
help you build your 
business. 
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